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Abstract 
 
THE INFLUENCE OF THE LENGTH OF THE SCHOOL DAY ON THE PERCENTAGE OF 
PROFICIENT AND ADVANCED PROFICIENT SCORES ON THE NEW JERSEY  
ASK FOR GRADES 6, 7, AND 8   
 
This cross-sectional, correlational, explanatory study aimed to explain the influence of 
the length of the school day on the total percentage of students who scored Proficient or 
Advanced Proficient (TPAP) on the New Jersey Ask (NJ ASK) in both Language Arts and 
Mathematics in Grades 6-8.  The data analyzed included the length of the school day with 
controlled student, staff, and school variables.   The study aimed to provide research-based 
evidence on the intervention that is being imposed on some school districts by policy makers and 
bureaucrats.  The results from the study serve to distinguish how this intervention influences 
TPAP based upon socioeconomic status (SES).  The study used over 600 public schools for each 
grade level/subject combination. For all grade level/subject combinations, socioeconomic status 
(SES) by far had the largest predictive contribution to the dependent variable compared to the 
other predictor variables.  In addition to SES, the other significant variables present in all six 
models included attendance, student mobility, and school day length. Although school day length 
was a statistically significant predictor variable in all six models, the R squared contribution of 
this variable was consistently small, ranging from 0.2% to 1.2%.  This illustrated that the length 
of the school day has a minimal influence on the NJ ASK passing percentage rates in Grades 6, 
7, and 8. 
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CHAPTER I 
INTRODUCTION 
Background 
Because there are only so many hours in a school day, time is a finite education resource.  
Since the fledgling years of the United States public school system, structural reforms and 
interventions aimed at adding time or using time in different ways to influence student learning 
have been put into place (Tienken & Orlich, 2013).  
The length of the school day and academic calendar year derived its parameters from the 
laws surrounding compulsory education.  During the nineteenth century, municipal public 
schools were established but lacked rules or regulations for student attendance and time in 
school. Public school was voluntary. In order to restructure the voluntary system, fraught with 
increasing non-attendance issues, the state courts intervened to influence the time students spent 
engaged in education through the implementation of compulsory education guidelines.  “The 
courts began the period with a view of the aims of education as being synonymous with learning, 
only to end the period with a view of education as being synonymous with attendance at school” 
(Hutt, 2012, p. 2).    
State lawmakers were determined to change the output of the public school system by 
enforcing mandated student attendance policies. No compulsory attendance policy existed before 
the late 1800s. Large percentages of students were not being educated because they did not 
attend school; therefore, “as one state supreme court put it, ‘the purpose is to secure to the child 
the opportunity to acquire an education’ . . . the result to be obtained, and not the means or 
manner of attaining it” (State v. Peterman 1904, as cited by Hutt, 2012, p. 2).   By 1890, most of 
the states and territories implemented compulsory attendance laws.  Although these laws were 
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not uniform, each state set a minimum number of years students needed to attend school; this 
minimum ranged from seven to sixteen years of schooling. The laws also included the grounds 
for truancy and exemptions (Katz, 1976).     
Some education practices in the early 1900s were fueled in part by Fredrick Taylor’s 
scientific management methods. Many aspects of education focused on this new system of 
industrial management that promised to lower costs while increasing production (Callahan, 
1962).  It was only a matter of time before structural aspects of scientific management seeped 
into education.  “The efficiency movement, as it became known in education, was less concerned 
with equity, liberty and justice for all, and democratic ideals and more concerned with squeezing 
every ounce of perceived waste out of the system, at a cost to effectiveness” (Tienken & Orlich, 
2013, p. 14).  During this time period, compulsory school laws were revamped, turned into 
effective statutes, and by 1920 these laws were more widely complied with throughout the states 
(Katz, 1976).   
By the late 1920s the average number of school days increased from 86 to 143, and the 
legal age for students to leave school accrued from 14 years and 5 months to 16 years and 3 
months (Katz, 1976).  School administrators also proposed to boost the efficiency in schools by 
altering the utilization of school buildings and maximizing the operational hours.   As cited by 
Callahan (1962), school officials were considering the idea of extending the school year (ESY) 
to twelve months.  Operating schools in this way undoubtedly increased the educational 
production, but the quality of the production related to an extended school year was difficult to 
see or measure. 
Since 1983, numerous reports were written contending that the education achievement 
gap could be diminished by instituting reforms.  “Education reforms have been suggested for 
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decades by individuals, foundations, associations, governmental agencies, university boards, 
state boards of education, and local school boards” (Tienken & Orlich, 2013, p.  32). Many of the 
reports explicated that time, whether it be length of day or length of the academic calendar year, 
had a direct correlation to increased student achievement and was inculpated for the diminution 
of public school achievement.  The 1983 A Nation at Risk national report looked at how school 
instructional time was facilitated; then in 1994 the report released from the National Education 
Commission on Time and Learning, entitled Prisoners of Time, focused on how modifying the 
school calendar could improve student achievement (Education Committee of the States, 1994).   
Pursuant to these reports, the American public school system was lagging behind and 
therefore was not producing a quality output. A Nation at Risk called for many changes, some 
comprising curriculum priorities focused on the sciences and mathematics and the expansion of 
technology and foreign language programs, followed by initiatives to raise graduation 
requirements (Tanner & Tanner, 2007).  There were also many structural reforms suggested 
aimed at influencing instructional time by both day and year.   
. . . increasing the academic learning time and reducing electives, eliminating  
“non-essential” subjects, instituting ability grouping, special programs for the 
academically talented, increasing the amount of homework and establishing a longer 
school day and year, establishing federal mechanism for assessment of student 
achievement for national, state, and local evaluation and comparison, and raising the 
standards for teaching (Tanner & Tanner, 2007, p. 306).   
As forceful as these reports were, they never formulated change from the standard school 
calendar and did not implement an extended time (otherwise known as ET) schedule.  
Throughout the 1990s charter schools served to pave the way for the ET model (Edwards, 2012). 
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Table 1 
Major Developments with Compulsory Education and Increase of School Time 
 
 
Year 
 
Title 
 
Summary 
 
June 14, 
1642 
 
First Compulsory Education Law  
 
This transformed a moral obligation into a legal one when Puritan 
elders established a group of educational supervisors and 
established minimum standards (Katz, 1976).   
 
1647 The 1642 Education Act 
Old Deluder Satan Law of 1647 
Required a teacher for 50 households or more within the 
Massachusetts Bay Colony to instruct children on reading and 
writing.  Communities with a larger amount of students were to 
build an elementary Latin school (Katz, 1976). 
 
1648 The Puritan Law The Puritan law established more explicit standards for education 
(Katz, 1976). 
   
1852 Common School Movement Led to free public elementary schools in Massachusetts (Hazlett, 
2011).  
  
1890 Compulsory Education Most of the states and territories implemented compulsory 
attendance laws (Hutt, 2012).  
  
1930 Compulsory Education  All state implemented compulsory education laws (Hutt, 2012).   
1983 A Nation at Risk: The Imperative 
For Educational Reform 
American President Ronald Reagan's National Commission on 
Excellence Report that denounced the American public education 
system and called for reforms and an increase in learning time for 
students (Tanner &Tanner, 2007). 
   
1994 Prisoners of Time Report of the National Education Commission on Time and 
Learning. Retrieved from 
http://www.ecs.org/html/Document.asp?chouseid=6452 
 
1995 Expanded Learning Time (ELT) 
Initiative 
A competitive grant system throughout Massachusetts allocated 
to schools that were committed to adding 300 hours to the school 
year (Farbman, 2011).  
   
1990’s 21st Century 
Community Learning Centers 
(CLCs) 
 
This grant program supports student learning beyond traditional 
school hours (Farbman, 2011).  
  
2011 President Obama’s FY 2011 
budget 
Grants states and school districts the flexibility to use Community 
Center Learning Funding (CLCF) to expand school time “(i.e., an 
extension of the school day, week, or year for all enrolled 
students) along with voluntary afterschool and summer 
programming” (Farbman, 2011). 
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2012 FY 2012 budget Aims to use School Improvement Grants (SIG’s) to increase the 
learning time of 1,150 schools (Farbman, 2011).   
2012 Race to the Top Assessment 
Program 
Authorized under the American 
Recovery and Reinvestment Act 
(ARRA) of 2009  
 
Legislation provides 100-billion dollars for education and three-
billion for School Improvement Grants to alter school time.  
Retrieved from  
http://www2.ed.gov/policy/gen/leg/recovery/implementation.html 
 
2012 Senate, No. 2087  
State of New Jersey 215
th
 
Legislature 
. 
An act concerning the length of the school day and school 
year and supplementing chapter 6 of Title 18A of the New 
Jersey Statutes and P.L.1945, c.162 (C.54:10A-1 et seq.). 
This is a three-year New Jersey DOE pilot program to determine 
if a longer school day has any effect on student achievement, 
learning, or enrichment opportunities.  This program includes 
twenty-five school districts consisting of urban, suburban and 
rural settings. Retrieved from: 
http://www.njleg.state.nj.us/2012/Bills/S2500/2087_I1.HTM 
 
 
Focus on Time 
To this day federal and state bureaucrats search for a panacea to improve perceived low 
standardized test scores and increase perceived low graduation rates.  Bureaucrats effectuated 
numerous structural reforms and promised to augment student achievement, but these 
interventions lacked the foundation of empirical research and data. Presently in the United 
States, not much has changed in terms of the length of the school day or year; most states still 
follow an average school year of approximately 180 days, with small breaks throughout the year 
and a summer vacation between four to eight weeks in length. “The variance among states has 
been minimal, with the number of days ranging (with a few exceptions) from 175 to 182 and the 
number of required instructional hours ranging from roughly 1,000 to 1,100” (Farbman, 2011, p. 
10).  According to the National Center for Educational Statistics, the average school day is 6.6 
hours, and the average hours in a school year are 1,193 (Statistics, 2011).   
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Extending the school day is one such reform that bureaucrats use to address many 
perceived “problems” associated with the public school system, more specifically to help raise 
the United States’ low ranking among their international counterparts.  
United States Secretary of Education Arne Duncan made clear his view that “our school 
day is too short, our week is too short, our year is too short” (Craw, 2013).  Duncan contends that 
in the United States students spend 25% less time in the classroom than their international 
competitors and that increasing seat time will lead to improved student outcomes (Craw, 2013). 
The current round of time-centered reforms in schools stemmed from the American 
Recovery and Reinvestment Act (ARRC) of 2009; this legislation provided $100 billion for 
education and $3 billion for School Improvement Grants (SIG) (McMurrer & MacIntosh, 2012). 
The federal government awarded SIGs to states to redistribute funding to local school districts 
(Barra, 2011). “The SIG program is 100% federally funded under the American Recovery and 
Reinvestment Act of 2009 (ARRA) and the Elementary and Secondary Education Act. There is a 
total of $63,338,647 available for the SIG awards over three years” (Schundler, Spicer, 
Gantwerk, Ochse, 2013, p. 5).  The SIG grants fall under the Title I section.  The allocation of 
SIG funds for each state was determined by a formula based on the amount of Title I funds 
received by the state.  States were then able to award districts that have completed the 
application process (Hurlburt, Le Floch, Therriault, & Cole, 2011).   If chosen, schools were 
eligible to apply for funds ranging between $50,000 and $2,000,000 each year.  In New Jersey, 
schools were classified as Tier I, Tier II, or Tier III schools.  
The NJDOE will obligate the SIG funds for the three-year project period to ensure that 
sufficient funds are available for the funded Tier I and Tier II schools. Continued funding 
is available in subsequent years, subject to renewal and certification by the NJDOE of 
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satisfactory performance by the grantee (Schundler, Spicer, Gantwerk, & Ochse, 2013, p. 
6).   
  Tier I schools are defined as the lowest performing Title I schools.  Tier II schools were 
defined as low achieving schools that are Title I-served and eligible but do not receive all of  
Title I funds (Hurlburt, Le Floch, Therriault, & Cole, 2011).  Tier III schools were distinguished 
as Title I schools that are not persistently identified as low achieving.  “The SIG program 
requires that each Tier I and Tier II school applying for funds adopt and implement one of four 
models—school closure, restart, turnaround or transformation.   The interventions selected to 
implement the model must provide the greatest likelihood of success for improving student 
performance” ((Hurlburt, Le Floch, Therriault, & Cole, 2011, p. 5). 
Schools that were willing to implement an extended time schedule were allocated funds 
supported by school improvement grants (SIGs) by state education bureaucrats; SIGS are among 
one of four federally approved school models. To date, only a minority of SIG schools expanded 
their schedule and/or calendar in a way that meets the NCTL database criteria. The SIG program 
was nonetheless significant as a primary pathway for schools to expand learning time. Along 
with increasing the number of ET schools nationally, the SIG program has established a policy 
framework with more time as one of the core components of any school improvement (Edwards, 
2012).  
The two School Improvement Grant (SIG) models that increased the length of the school 
day are Transformation and Turnaround.  The transformation model required a school to replace 
the school’s principal, utilized data to inform instruction, implemented financial incentives as 
well as opportunities for job growth, and provided more flexible working conditions in order to 
obtain and keep high quality staff (Barra, 2011). More importantly, the model extended the 
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learning time of students. The turnaround approach consisted of all the above and included 
replacing at least 50% of the staff.   
Statement of the Problem 
In New Jersey, student achievement has been defined by bureaucrats from the results of 
scores on a high-stakes tests known as New Jersey Assessment of Skills and Knowledge (NJ 
ASK) and New Jersey High School Proficiency Assessment otherwise known as the HSPA.  The 
NJ ASK results categorize students in Grades 3-8 and the NJ HSPA Grade 11 as Advanced 
Proficient, Proficient, or Partially Proficient in Mathematics and Language Arts. The scale scores 
on the tests ranged from 100-199 (Partially Proficient), 200-249 (Proficient), and 250-300 
(Advanced Proficient). New Jersey bureaucrats and school administrators use these scores to 
make high-stakes decisions about students, decisions such as separating students based on 
ability, otherwise known as tracking, as well as determining grade level promotion based on the 
results of these tests. The amount of variance in standardized test results explained by length of 
school in New Jersey schools, when controlling for the socioeconomic status of the children in 
the school is undetermined, yet policies that require extensions of the school day are being forced 
upon districts and taxpayers. 
New Jersey Education Commissioner Christopher Cerf selected nine low-performing 
schools that are eligible for millions of dollars in federal School Improvement Grants (Barra, 
2011).  The nine schools are forced to dismiss staff in addition to lengthening their school day.   
Lengthening the school day and year is not exclusive only to low-performing districts in 
New Jersey.  In 2012 the New Jersey Education Commissioner established Senate Bill S2087.  
This bill established a three-year pilot program put into place to determine if a longer school day 
has any effect on student achievement, learning, or enrichment opportunities.  This program 
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includes 25 school districts consisting of urban, suburban and rural settings (Senate Bill S2087, 
2012).   The New Jersey Department of Education provides a tax credit to corporations who fund 
the program (Senate Bill 2087, 2012).  
 According to the Center for Time and Learning there are 94 extended time (ET) schools 
in New Jersey. “The five states with the greatest number of ET schools—California, Illinois, 
Massachusetts, New Jersey, and North Carolina—are all states with significant policies in place 
to encourage ET school establishment and/or conversion” (Edwards, 2012).  The majority of 
these are mostly charter schools; there are few public districts that are following the Extended 
Time (ET) schedule.  The average length of the school day for these schools is 7.6 hours, over 
one hour more than the national average of 6.7.  The school year has been reported as 185 days, 
which is slightly longer than the national average of 180.   
Although costing millions of dollars, the efficacy of this intervention has yet to be 
determined, and the overall literature on the influence of length of school day on standardized 
tests scores lacks consistent findings. Therefore, it is important to conduct further research to 
conclude whether this reform plays a role in improving student achievement on the New Jersey 
Assessment of Skills and Knowledge 6, 7, and 8 Math and Language Arts scores.  
Purpose of the Study 
 My purpose for this study was to explain the influence of the length of school day on 
Grades 6-8 student achievement in Mathematics and Language Arts as measured by results from 
the New Jersey Assessment of Skills and Knowledge 2010-2011 (NJ ASK).  Additionally, I 
aimed to explain the amount of variance in student test results accounted for by length of school 
day when controlling for other factors that influence achievement, such as student socio-
economic status.   The results of this study provides policy makers and administrators with 
information and data that can be utilized to (a) create effective policy regarding the length of the 
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school day, (b) save on state and district resources, and (c) alter the structure of schools to 
increase student achievement. 
Research Questions 
Utilizing data obtained from the New Jersey Department of Education, the researcher ran 
multiple regressions in order to decipher the strength and direction of the relationships between 
length of the school day and student performance on state-mandated assessments. The study was 
guided by the following overarching research question:  What is the influence of the length of the 
school day on the percentage of Proficient and Advanced Proficient scores on Grades 6- 8 New 
Jersey Assessment of Skills and Knowledge Language Arts and Mathematics sections when 
controlling for staff, student, and school variables? 
Research Question 1:  What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 6 on the standardized 
assessment in Language Arts measured by New Jersey Assessment of Skills and Knowledge 6 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 2:  What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 6 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 6 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 3: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 7 on the standardized 
assessment in Language Arts measured by New Jersey Assessment of Skills and Knowledge for 
the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 4: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 7 on the standardized 
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assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 7 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 5:  What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 8 on the standardized 
assessment in Language Arts measured by New Jersey Assessment of Skills and Knowledge 8 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 6: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 8 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 8 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Null Hypotheses 
Null Hypothesis 1:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge scores when 
controlling for staff, student, and district variables. 
Null Hypothesis 2:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 6 Language 
Arts scores of public schools within districts leveled A-J. 
Null Hypothesis 3:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 6 
Mathematics scores of public schools within districts leveled A-J. 
Null Hypothesis 4:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 7 Language 
Arts scores of public schools within districts leveled A-J. 
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Null Hypothesis 5:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 7 
Mathematics scores of public schools within districts leveled A-J. 
Null Hypothesis 6:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 8 Language 
Arts scores of public schools within districts leveled A-J. 
Null Hypothesis 7:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 8 
Mathematics scores of public schools within districts leveled A-J. 
Independent Variables 
 For this study, the independent variables were derived from the New Jersey Report Card 
2010-2011 and retrieved from the State of New Jersey Department of Education’s website. The 
independent variables include the length of the school day as well as specific variables 
categorized by student, staff, and school. 
Table 2 
Student, Staff, and School Variables 
Student Staff School 
Percentage of students with 
Limited English Proficiency 
Staff Attendance  Class Size 
Percentage of students with 
free or reduced lunch 
Staff Mobility Instructional Time 
Percentage of students with 
disabilities 
Faculty and Administrators with 
a master’s degree or higher 
Length of the School Day 
Student Attendance Rate   
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Dependent Variables 
The New Jersey Assessment of Skills and Knowledge (NJ ASK) 2010-2011 scores for  
Grades 6-8 were the source for the dependent variables.  The percentages of students rated 
Proficient or Advanced Proficient (TPAP) at each grade level 6-8 in Mathematics and Language 
Arts from the New Jersey Assessment of Skills and Knowledge (NJ ASK) is aligned to the 
state’s Core Curriculum Content Standards (CCCS) and is utilized to measure the performance 
of students on this curriculum content.  “New Jersey’s state-required assessment program was 
designed to measure the extent to which all students at the elementary, middle, and secondary 
school levels have attained New Jersey’s Core Curriculum Content Standards” (NJDOE, 2011). 
The test illustrated where the students were regarding mastery of the content standards.  “It is 
designed to show the progress students are making in mastering the skills and knowledge set 
forth in New Jersey’s Core Curriculum Content Standards for Language Arts and Mathematics 
(Gemellaro, 2012, p. 96).  According to Tienken (2008), the test scores have various uses, 
including “ . . . used as a diagnostic tool for students in need of remedial help (as cited by 
Gemellaro, 2012, p. 96).  Students were classified by NJDOE bureaucrats and labeled by their 
scores as Partially Proficient, (scored<200), Proficient (scored between 200-250), and Advanced 
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Proficient (scored between 250-300).  According to the NJDOE, students who scored at the 
Partially Proficient level are below the state minimum proficiency and are candidates for 
instructional support (NJDOE, 2012a). 
Significance of the Study 
A specific structural reform that was put into effect in many urban school districts is 
increasing the length of the school day.  Existing literature indicates results related to the effect 
of the length of the school day on student achievement have been varied. The literature regarding 
the influence of length of the school day on standardized test results has been limited, and there 
has been minimal empirical exploration of the topic. More significantly, there has been no 
research completed on influence of the length of the school day of Grades 6, 7, and 8.   Because 
there is a lack of quantitative, explanatory literature on this topic, policy makers and 
administrators are not able to establish valid and cost effective decisions that will prove to 
positively impact individual student achievement. This study aimed to strengthen the validity of 
the research by using hierarchical regression to determine exactly how much test scores are 
impacted by the length of the school day. “It is preferable to use the hierarchical method when 
one has an idea about the order in which one wants to enter predictors and wants to know how 
predictions by certain variables improves on prediction by others” (Leech, Barrett, & Morgan, 
2011, p. 106).   
This study built upon the strengths and improved on the weaknesses of prior research; the 
unit of analysis of this study was aimed at the school level instead of district level, more 
specifically focusing in on Grades 6-8.   Based on the data determined in this study, there is 
evidence for leaders to alter education policy regarding the length of the school day to benefit all 
students. “Effective leaders understand how to balance pushing for change while at the same 
time, protecting aspects of culture, values, and norms worth preserving” (Waters, Marzano, & 
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McNulty, 2003, p. 2).  Change must arise from policies and within leaders in order to positively 
affect students.  If this study found that length of the school day has strong correlation with New 
Jersey Assessment of Skills and Knowledge (NJ ASK) scores, states and districts alike may try 
to raise scores by mandating longer school days.  If the results of the study reflected a low 
correlation between length of the school day and student NJ ASK scores, the implications are 
reported to those involved in creating policy as well as to administrators who implement policy.   
 
Limitations 
Empirical research proved that very few studies were experimental.  Research is 
constrained due to the fact that pure experimental studies are difficult to implement within the 
education field.  In education research, statements about observed relationships between 
variables can be made; however, cause cannot be expressed.  A limitation of the correlational 
design is that the results cannot indicate cause and effect.   Non-experimental research is both 
valuable and necessary to the education field, but it is a design that contains limitations. Non-
experimental research poses time order difficulties and constraints to purpose alternative 
explanations in the relationships found.   This explanatory cross-sectional study focused on data 
collected from only one point and time.  These tests also have major limitations; they lack score 
precision, have a low reliability of cluster scores, and have questionable content validity.   
Pursuant to Tienken (2005),  “States that attempt to measure large subject domains (i.e., 
mathematics, language arts) using tests with relatively few questions (i.e., 30-40) risk the testing 
program to reliability threats” and this in turn reduces the confidence in stakeholders of the 
assessment of the domain clusters which are categorized into sections (Tienken, 2005).     In 
New Jersey, the performance of the student and the performance of the district are compared at 
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the cluster level through the use of cluster scores. In order to lessen this effect, Math and 
Language Arts were separately tested for correlations with variables. 
Delimitations 
Data were retrieved for Grades 6- 8 Language Arts and Mathematics from over 600 
schools for each grade level/subject combination.  The data were limited to public schools that 
were located in different district factor groups (ranging from A-J) within the 21 counties of New 
Jersey. The results of this study reflect only New Jersey Assessment of Skills and Knowledge 
(NJ ASK) scores of students in Grades 6-8 from the 2010-2011 school year.  Data were analyzed 
by school buildings and not aggregated to the district level.  The data used in this study are also 
from one point in time, the 2010-2011 school year.       
Definition of Terms 
The terms defined below were retrieved from The State of New Jersey Department of 
Education’s website.   
Achievement Gap - the variance of student achievement between groups. 
Average Class Size - average class size for elementary schools (PreK-8) is based on the 
enrollment per grade divided by the total number of classrooms for that grade. For elementary 
grades, the state average is the statewide total enrollment for each grade divided by the statewide 
total number of classrooms in that grade. 
District Factor Group - DFG classifications are based on U.S. Census data and are revised 
every 10 years. The DOE uses DFG data to analyze the relationship between student 
achievement and the socioeconomic status of the communities in which they reside. The six 
census data indices used in the DFG statistical model include the percentage of each district's 
population with no high school diploma, the percentage with some college education, and the 
poverty level and unemployment rate of the district, as well as the residents' occupations and 
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income. The analysis and weighting of these components is used to produce a statistical score for 
each district, which is then ranked and placed into one of eight groupings —A, B, CD, DE, FG, 
GH, I, and J. Each grouping consists of districts with similar factor scores. I and J districts score 
highest on the socioeconomic scale. 
Faculty and Administrator Credentials - These are percentages of faculty and administrative 
members in the school who hold a bachelor’s, master’s, or doctoral degree.  
Faculty Mobility Rate - This represents the rate at which faculty members come and go during 
the school year. It is calculated by using the number of faculty who entered or left employment 
in the school after October 15 divided by the total number of faculty reported as of that same 
date. 
Instructional Time - This is the amount of time per day that a typical student is engaged in 
instructional activities under the supervision of a certified teacher. 
Length of School Day - This is the amount of time a school is in session for a typical student on 
a normal school day. 
Limited English Proficient (LEP) Students- This is the percentage of LEP students in the 
school. It is calculated by dividing the total number of students who are in Limited English 
Proficient programs by the total enrollment. 
New Jersey Assessment of Skills and Knowledge (NJ ASK) 3, 4, 5, 6, 7, and 8 - The 
statewide assessment system comprises state tests that are designed to measure student progress 
in the attainment of the Core Curriculum Content Standards. Under the No Child Left Behind 
Act of 2001 (NCLB), all states are required to assess student progress in Language Arts and 
Math in Grades 3-8 and Grade 11. The state also assesses science in Grades 4 and 8.  
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No Child Left Behind - The No Child Left Behind Act (NCLB) of 2001 was signed into law on 
January 8, 2002, by President Bush. The Act represents the president's education reform plan and 
contains the most sweeping changes to the Elementary and Secondary Education Act (ESEA) 
since it was enacted in 1965. NCLB changes the federal government's role in K-12 education by 
focusing on school success as measured by student achievement. The Act also contains the 
president's four basic education reform principles of stronger accountability for results, increased 
flexibility and local control, expanded options for parents, and an emphasis on teaching methods 
that have been proven to work. 
Student Achievement - For the purpose of this study, student achievement is defined by test 
scores.  Each range of scores fits categories which are known as Proficient, Advanced Proficient 
and Partially Proficient. Achievement is reached when students’ scaled New Jersey Ask scores 
fall in the Proficient or Advanced Proficient range.   
Student Attendance Rate - These are the grade-level percentages of students on average who 
are present at school each day. They are calculated by dividing the sum of days present in each 
grade level by the sum of possible days present for all students in each grade. The school and 
state totals are calculated by the sum of days present in all applicable grade levels divided by the 
total possible days present for all students. 
Students with Disabilities - This is the percentage of students with an Individualized Education 
Program (IEP), including speech, regardless of placement and programs. This is calculated by 
dividing the total number of students with IEPs by the total enrollment. 
Student Mobility Rate - This is the percentage of students who both entered and left during the 
school year. The calculation is derived from the sum of students entering and leaving after the 
October enrollment count divided by the total enrollment. 
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Organization of the Study 
Chapter I provided informational background and set forth an overview of the problem 
related to New Jersey Assessment of Skills and Knowledge Grades 6-8 Language Arts and 
Mathematics scores and the relationship to the length of the school day. Although used to 
increase student achievement on test scores, this amelioration warrants further investigation in 
regard to whether lengthening the school day proves to be an effective reform.  The researcher 
sought to determine the amount of variance in student test results accounted for by the length of 
the school day when controlling for other factors that influence achievement, such as student 
socioeconomic status.  
Chapter II included a review of the literature on the identified student, staff, and student 
variables as well as the theoretical framework associated with the length of the school day and 
student achievement.   
Chapter III, in tandem with Chapter I, explained design methods and procedures for this 
study.  The data collected on the variables and New Jersey Assessment of Skills and Knowledge 
Grades 6-8 Language Arts and Mathematics scores were retrieved via the school report card 
from the New Jersey Department of Education (NJDOE, 2012). 
Chapter IV presented the data and statistical findings of the study.   
Chapter V specified a statistical summary and data implications for administrative and 
education practices and policies. Detailed recommendations and conclusions ascertained based 
on the research findings are presented as well as suggestions for future research. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
Introduction 
The purpose for this study was to determine the strength and direction of the variables 
found in the existing literature that influence student achievement and aggregated district student 
New Jersey Assessment of Skills and Knowledge scores of Grades 6-8 in Language Arts and 
Mathematics.  The main research question guided the review of the literature and comprised the 
following sections:  NJ Report Card, high-stakes testing, student variables, teacher variables, and 
school variables.   
This literature review served to identify empirical studies that attempted to determine the 
significance, if any, related to school, student, and teacher variables in order to inform school 
leaders and bureaucrats on the existing research of student achievement predictors, more 
specifically on the length of the school day.  I aimed to provide bureaucrats, school leaders, and 
researchers evidence regarding the length of the school day as an achievement predictor.   
Literature Search Procedures 
Utilizing the guidelines posed by Boote and Biele (2005) for scholarly literature reviews, 
I chose and accessed peer reviewed literature from multiple online databases including ERIC, 
JSTOR, and Academic Search Premiere as well as articles retrieved from peer-reviewed journals. 
Each variable was individually searched for by using key words such as “length of school day” 
and “student achievement.” The reviewed literature included experimental, quasi-experimental, 
and meta-analysis. 
Methodological Issues in Studies of Predictors of Student Achievement 
There were various issues regarding the predictor variables of student achievement.  
There were almost always mixed results from the studies.  Because of the lack of true 
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experimental research, the researcher also utilized non-experimental and quasi-experimental 
research.  Many of the studies found significant relationships but resulted in very low correlation 
coefficients.   The newer research available analyzed and commented on the existing research of 
the topic.    The research regarding the length of the school day was limited in quantity.  The 
quasi-experimental designs were flawed due to small sample sizes.  Analysis methods more 
frequently used correlation coefficients.   
Inclusion Criteria  
Research used in this review had to contain the following criteria in order to be included: 
1. Studies which were experimental, quasi-experimental, as well as non-experimental 
with control groups 
2. Peer-reviewed research including dissertations and government reports. 
3. Published within the last 25 years 
4. Studies that included elementary grade levels 3-8   
5. Studies that focused on student achievement  
6. Any literature found in a government report that meets the above criteria   
7. Seminal works 
Review of Literature Topics 
I reviewed variables on the NJ School Report Card that had an influence on the NJ ASK 
6-8 scores.  The New Jersey Assessment of Skills and Knowledge (NJ ASK) evaluated both 
Language Arts and Mathematics in separate sections both of which had a score range of 100-300.  
Students were classified and labeled by their scores as Partially Proficient (scored <200), 
Proficient (scored in between 200-250), and Advanced Proficient (scored in between 250-300).  
According to the New Jersey Department Of Education, students who scored at the Partially 
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Proficient level are below the state minimum proficiency and are candidates for instructional 
support (NJDOE, 2012).   
Grade 6 
 
Pursuant to the New Jersey Department of Education (NJDOE), the New Jersey 
Assessment of Skills and Knowledge 6 was administered between May 3 and May 6, 2011. Of 
the 104,688 students enrolled to take the test, 103,242 students received valid scale scores in 
Language Arts Literacy; and 103,545 students received valid scale scores in Mathematics.  It was 
found that in Language Arts Literacy, 59.4% of all students scored at the Proficient level and 
7.3% scored at the Advanced Proficient level. In Mathematics, 49.8% scored at the Proficient 
level and 27.6% scored at the Advanced Proficient level. The mean scale score in Language Arts 
Literacy was 209.5 and in Mathematics was 225.1 (NJDOE, 2012).   
Grade 7 
According to the New Jersey Department of Education (NJDOE), the New Jersey 
Assessment of Skills and Knowledge 7 was administered between May 3-6, 2011.   Of the 
104,778 students enrolled to take the test in Grade 7, 103,367 students received valid scale scores 
in Language Arts Literacy; and 103,575 students received valid scale scores in Mathematics. The 
NJDOE reported that in Language Arts Literacy, 51.0 % of all students scored at the Proficient 
level and 12.3% scored at the Advanced Proficient level. In Mathematics, 41.4% of the students 
scored at the Proficient level and 24.3% scored at the Advanced Proficient level. The mean scale 
score in Language Arts Literacy was 208.3 and in Mathematics was 216.5 (NJDOE, 2011).   
Grade 8 
The New Jersey Assessment of Skills and Knowledge 8 was administered between May 
3-6, 2011.  Of the 104,506 students enrolled in eighth grade, 103,151 of those students received 
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valid scores in Language Arts; and 103,208 students received valid scores in Mathematics.  
According to the New Jersey Department of Education, in Language Arts Literacy, 63.0% of all 
students scored at the Proficient level; and 19.1% scored at the Advanced Proficient level. In 
Mathematics, 41.1% of all students scored at the Proficient level; and 29.3% scored at the 
Advanced Proficient level. The mean scale score for eighth grade Language Arts was 223.4, and 
the mean scale score for Mathematics was 222.5 (NJDOE, 2011).  
 New Jersey School Report Card 
The New Jersey School Report Card provides information on school performance and 
distinguishes comparisons about schools based upon several factors, including school 
environment, student information, school performance, staff information, and district financial 
data (DOE, 2012).  The New Jersey School Report Card also identifies a list of focus schools 
(consists of the lowest performing school districts), priority schools (schools with the greatest in-
school achievement gap), and reward schools (those who have high levels of performance or 
growth).  The New Jersey Department of Education explicates that “the function of the New 
Jersey School Report Card is to increase school- and district-level accountability for educational 
progress by communicating useful information to members of the public to be used in measuring 
how well their schools are doing” (Gemellaro, 2012, p.  31).   
The New Jersey School Report Cards issued by the New Jersey Department of Education 
(NJDOE) report on a variety of measurements associated with the New Jersey Assessment of 
Skills and Knowledge high-stakes test. My research examined predictor variables from three 
categories listed on the New Jersey School Report Card:  student, staff, and school.   
High-stakes Testing 
 Tanner and Tanner (2007) revealed that educational policy makers utilized standardized 
tests to push for political and school reforms (p. 156).  In 2000, George W. Bush monitored the 
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progress of achieving education goals with the results of high-stakes tests (Tanner & Tanner, 
2007, p. 156).  Solórzano (2008) stated the following:  
High-stakes tests relate to defining the purpose for which tests were developed; the 
alignment of the tests to curriculum taught in individual classrooms; the use of one 
measure—the test—to inform high stakes decisions with regard to student placement, 
promotion, and graduation; and the use of the one test to evaluate programs, teachers, and 
administrators (p. 260).   
There has been a greater emphasis on accountability through psychometrics since the No 
Child Left Behind Act (NCLB), which was signed into law by President Bush in 2001, in hopes 
to close the achievement gap between disadvantaged and advantaged students (Tanner & Tanner, 
2007, p. 314).  According to Nichols, Glass, & Berliner (2012) “ . . . high-stakes testing dates 
back several decades in various districts (Chicago public schools) and states (Texas, New York, 
Florida), the passage of the No Child Left Behind Act in 2002 mandated high-stakes testing 
nationwide and at many more grade levels than was customary” (p. 2).    
Despite the margins and flaws within the tests themselves, state education personnel and 
school administrators have been interpreting and using the results to make high-stakes decisions 
about students as well as reshaping education policies.  Madaus and Russell (2010) explained 
that testing has numerous negative aspects. “They include narrowing the curriculum, decreasing 
attention on non-tested subjects, changing preschool and kindergarten curricula, narrow test 
preparation, corruption of test results, cheating, triaging "bubble" students, retaining students in 
grade, increased dropout rates, and increasing student stress and anxiety” (p. 28).   
The scores of these tests are utilized to make crucial resolutions about students.  “If used 
carefully, it can be immensely informative, and it can be a very powerful tool for changing 
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education for the better” (Kortez, 2008, p. 332).  Experts such as Kortez (2008) have explained 
that test scores can be useful by providing educators and researchers with a snapshot of their 
student body and to track trends.  High-stakes test scores are also imperative to gain a 
perspective of the entire student body in the district, as well as attaining information about a 
certain specific groups of students. Madaus and Russell (2010) explicate: 
Today, testing is seen as essential to developing a world-class educational system, 
motivating the unmotivated, lifting all students to world-class standards, increasing the 
nation's productivity, and restoring global competitiveness. A reform tool that yields 
these outcomes would truly be manna from above—manna  to improve our schools, and 
feed our teachers and students who are often depicted as wandering in a desert of 
mediocrity (p. 21).   
According to Kortez (2008),  “The ubiquity of measurement and sampling error is not a 
reason to forgo testing, but it does indicate the need to use scores carefully and not to treat them 
as solitary, complete, and perfectly reliable indicators of students’ knowledge and skills (p. 178).    
Furthermore, to Coleman (1966), “These tests do not measure intelligence, nor attitudes, nor 
qualities of character.  Furthermore, they are not, nor are they intended to be culture free, quite 
the reverse they are culture bound” (p. 20).  Test scores are utilized to make quick and 
conclusive decisions, such as placement into basic skills and Title I programs as well as 
graduation of students of the twenty-first century.  Lindquist determined “one should see test 
scores as a measure of how students can do on one particular and important but limited slice of 
the outcomes we want schools to produce” (Callahan, 1962, p. 43). 
Additionally, Hout, Elliott, and Frueh, (2012), from the National Research Council 
(NCR), determined incentives have small or no effects on student learning by comparing an 
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experimental group to a control group; both groups studied the student, teacher, and school level.  
In the experimental groups, students, teachers and schools were made aware of incentives while 
the control group participants were not.  Hout et al. (2012) explained:  
To understand how these types of incentives affect student learning, the committee 
looked at a synthesis of 14 studies of state-level incentive programs for schools before 
NCLB, as well as two studies on the impact of NCLB itself. Across subjects and grade 
levels, the research indicates an effect size of about 0.08 on student learning  (p. 35).   
The effect sizes for offering cash rewards to teachers in America were very small and 
negative, 0.04, -0.02, and 0.01.  When offering cash rewards to students in the United States, the 
effect size was 0.01 and 0.06 (Hout et al., 2012, p. 34).   Incentives caused teachers to limit 
curriculum and teach to the test.  The authors concluded that incentives do not have a significant 
effect on test scores and do not improve learning. 
Nichols, Glass, and Berliner (2012) created an Accountability Pressure Rating (APR) by 
using the method of comparative judgments to order complex qualitative data and transform the 
data into quantitative numerical indicators that can be used in analyses (p. 5).  
 The first of three steps in Nichols et al. (2012) were to create state portfolios including 
newspaper articles, state legislation, and reports that document education policy changes.  
Secondly, Nichols et al. (2012) asked 300 graduate students to choose two portfolios and make 
two judgments regarding which state they thought exerted more pressure (p. 5).  Using the APR 
formula, correlation and regression analyses were run to determine the pattern between the APR 
and fourth and eighth grade math and reading scores from the National Assessment for 
Education Progress (NAEP) (Nichols et al., 2012).   
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The results concluded that in both fourth and eighth grades, Hispanic students outperform 
Black students.  Nichols et al. (2012) established that there was no correlation between APR and 
fourth and eighth grade mathematics disaggregated by socioeconomic status (p. 16). When APR 
and scores were disaggregated by ethnicity, Nichols et al. (2012) found pressure is related to 
achievement for African American students. Nichols et al. (2012) explain as follows: 
Related pressure is significantly and positively correlated with state poverty index 
(percent poverty in state). That is, states with greater number of individuals living in 
poverty also tended to employ test-related practices that exerted greater amounts of 
pressure. The nation’s poorest children, and the teachers who teach them, tend to feel 
more pressure when it comes to high-stakes tests than their  more privileged 
contemporaries (p. 24).   
It was also revealed by Nichols et al. (2012) that the performance on the NAEP reading 
sections is more strongly and negatively correlated with APR (p. 24).  Pressure was found to 
have no relationship to NAEP math scores; however, there is a positive association with pressure 
and NAEP reading scores  (Nichols, Glass, & Berliner, 2012, p. 26).   The researchers deduced 
that it is becoming more likely that teachers are feeling the pressure and teaching to the test 
(p.27).   
Student Variables 
Student Attendance  
 Several research studies stated that low attendance negatively affects student 
achievement. Accordingly, increased attendance is an imperative direct indicator of school 
success (Gottfried, 2009; King, 2000; Lehr, Sinclair, & Christensen, 2004; Phillips, 1997; and 
Sheldon, 2007).  
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  Gottfried’s (2010) quasi-experimental design was used to estimate “the causal impact of 
attendance on multiple measures of achievement, including grade point average (GPA) and 
standardized reading and math test performance” (p. 435).  The study had a large sample size of 
86,000 students from 200 urban elementary and middle schools that were located in 
Philadelphia. The results of the study were categorized by the full sample (both elementary and 
middle school students) and then individually by grade level.  The study concluded that those 
students who attended school are more likely to have higher GPA’s and test scores.  When 
looking at the numbers of days present, there was a positive significant relationship between 
individual and school level attendance and achievement (Gottfried, 2010). The full sample, 
which included both middle school and elementary schools, resulted in a reported standardized 
regression coefficient that ranged from 0.24 to 0.34 (Gottfried, 2010, p. 446). The regression 
coefficient for the middle schools was larger, therefore determining that a stronger relationship 
between GPA and attendance existed at the middle school level (Gottfried, 2010). However, the 
coefficients found within this study are considered to be weak.  Taylor (1990) stated, “Labeling 
systems exist to roughly categorize values where correlation coefficients (in absolute value) 
which are < 0.35 are generally considered low or weak correlations” (p. 37).   
Crone (1993) inspected the relationship between attendance and The Louisiana 
Educational Assessment Program, otherwise known as LEAP, and the Graduation Exit Exam 
(GEE).  LEAP assesses students in Grades 3, 5, and 7.  Crone (1993) acknowledged the lack of 
conclusive literature on the topic and researched whether the variable of school attendance 
served as an indicator of school effectiveness or not.  The study revealed a strong association 
between attendance and LEAP with an r
2
=.66.  It was also discovered that attendance was the 
most evident predictor for the Graduation Exit Exam with a r
2
=.70 (Crone, 1993, pp. 8, 9). 
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 Roby (2003) assessed the Ohio Proficiency scores for Grades 4, 6, 9, and 12 and then 
compared the results on the exam to student attendance.  A Pearson’s r correlation statistic was 
utilized to measure the strength and direction between the Ohio proficiency test scores and 
building student attendance.  The researcher found common variances between student 
attendance and student achievement. The total sample size for the study was 3,171; each grade 
level varied and was not of equal groupings.  Both fourth grade (1,946) and fifth grade (1,292) 
had a larger population when compared to ninth (711) and twelfth grade (691) (Roby, 2003, p. 
7).  The correlation coefficient reported was statistically significant for each grade level.  Roby 
(2003) found “a statistically significant relationship between student attendance and student 
achievement in Ohio at the fourth, sixth, ninth, and twelfth grade levels” (Roby, 2003, p. 13). 
Furthermore, Roby (2003) established that although there was a statistically significant 
relationship between the two variables, the strongest correlation between student attendance and 
achievement was indicated at the ninth grade level, where student attendance accounted for 60% 
of the variance in student achievement.  The variance in fourth grade accounted for 32% and 
29% in twelfth grade (Roby, 2003, pp. 7, 8).  
Phillips’ (1995) study further supported a significant relationship between attendance and 
student achievement: “Missed educational time in school may lead to poor grades and further 
absenteeism, leading to a vicious cycle that is a major concern of all educators” (as cited by 
Parke & Kanyongo, 2012, p. 161).  Parke and Kanyongo (2012) analyzed data from a sample 
size of 32,000 students ranging from kindergarten to Grade 12 (164). “ . . . 57% of students were 
African American, 38% were Caucasian, and 6% were Asian, Hispanic, or American Indian. The 
majority of students (64%) were eligible for free or reduced-price lunch” (Parke & Kanyongo, 
2012, p. 164). This study utilized a chi square to find significant relationships of each subgroup 
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between mobility and grade level.  Parke and Kanyongo (2012) classified students into one of the 
four specific mobility groups: stable attenders (students who do not move from their school), 
stable non-attenders (students who transfer), mobile attenders (students who are absent less than 
5% of the school year), and mobile non-attenders (students who are absent more often) (p. 164).   
A factorial analysis was used to find the effects of mobility on achievement as well as to 
determine the interaction between the two variables for each ethnicity.  Parke and Kanyongo 
(2012) also utilized two-factor analyses of covariance (ANCOVAs) to determine the results 
when controlling for gender and socioeconomic status (p. 164).  The study found there was a 
significant relationship between grade level and mobility; the effect size was moderate at .305.   
Parke and Kanyongo (2012) also discovered “ . . . at the middle school level, the relationship 
between grade and attendance-mobility was also significant, χ2(6, N = 7,597)=404.27, p<.001, 
with a correlation of .231” (p. 165).  Although a low correlation (r=.119), a significant 
relationship was found between ethnicity and attendance in elementary grades (r=.154) and in 
middle school grades (Parke & Kanyongo, 2012, p 166).  The correlation grew stronger at the 
high school level (r=.257) (p. 166).  The authors also determined that there is a significant 
relationship between ethnicity and the free- or reduced-lunch variable in elementary schools 
(r=.378), middle school (r=.382), and in high school (r=.367).  There were more Black students 
than White students who were eligible for free or reduced lunch (Parke & Kanyongo, 2012, p. 
167).  In conclusion, student attendance affects student achievement on high-stakes tests.  “In 
this study, the attendance–mobility variable did have a significant impact on achievement even 
after controlling for gender and SES. This was true at all grade levels (3, 5, 8, and 11) for the 
state assessment (PSSA) in mathematics and reading” (Parke & Kanyong 2012, p. 172).  
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Absenteeism negatively affected student academic performance in all cases but had the highest 
implications in high school.    
The common findings of the research suggested that low attendances rates negatively 
affect student achievement at any grade level.  Students who were disadvantaged and those who 
qualified for free and reduced lunch were more likely to have a low attendance rate and therefore 
were more associated with poor academic performance.  Low attendance affected student 
achievement with a decrease of grade point averages and low test scores.   
Student Mobility 
The Thomas B. Fordham Institute (2012) focused on the mobility of students within 
Ohio’s five metro areas, including Cincinnati, Cleveland, Columbus, Dayton, and Toledo, and 
aimed to dissect the state’s education program and the causes for the increased student mobility. 
The 2010-2011 average daily enrollments for the 3,312 schools in Ohio were 1,637,230. The 
research also included data for 312 physical charter schools and 26 e-charters, with a total 
enrollment of 113,698. Mobile students, most always associated with other risk factors such as 
unstable home lives, homelessness, and low socioeconomic status, were reported to experience 
greater negative school achievement outcomes.  “Student mobility has consequences for schools, 
students, communities, and public policy. Research has found that students who change schools 
more frequently are likely to have worse educational outcomes” (Thomas B. Fordham Institute, 
2012, p.125).  Based upon the two-year stability rate (percentage of students who stayed in 
school from October 2009 to May 2011) and the one-year churn rate (the frequency of mobility 
over a year’s time) the Thomas B. Fordham Institute (2012) found that mobility was not only 
common in inner city schools but in rural and suburban areas as well.  The study conducted by 
the Thomas B. Fordham Institute (2010) determined that there can be both negative and positive 
 
 
 
 
32 
outcomes for students who are transient.  Most of these students suffered academically with 
lower test scores and grade point averages.  However, moving from one school to another served 
to be beneficial for particular students who moved from a failing school to a better school 
(Thomas B. Fordham Institute, 2012).  
 Fong, Bae, and Huang (2010) studied more than 1.5 million K-12 students who attended 
public school in more than 600 districts in Arizona from 2004-2008 in order to determine the 
effect mobility had on the English Language Learner population, as well as the association 
between student mobility and other student characteristics (i.e., special education, ethnicity).  For 
this study, mobility was defined as those students who transferred between public schools in 
Arizona, students who entered school late in the year, and those who missed more than 19 days 
of school at a time (Fong, Bae, & Huang, 2010).  The study detected that almost 25% of the total 
student population moved once within the four years of the study.  The researchers used a 
correlational design in order to explore the relationship between academic achievement and 
student mobility while controlling for other variables.  A relationship between student mobility 
and English Language Learners revealed a 0.04 correlation (Fong et al., p. 21).  A stronger 
correlation of 0.15 was found between student mobility and those students who qualified for free 
or reduced lunch (p. 21).  This study confirmed prior research indicating that there is a more 
significant relationship between lower income status and student mobility; students at lower 
poverty levels were found to be two times more mobile (Fong et al., pp. 6, 10). The research also 
concluded that students were least mobile in middle school and most mobile in high school 
(Fong et al., p. 5).   Although significant, the correlation coefficients in this study are found to be 
weak.   
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Griggs (2012) utilized longitudinal data from Metropolitan Nashville Public Schools to 
compare students and determine if mobility influenced student achievement.  The research 
focused on third through eighth grade mathematics and reading scores, attendance records, and 
discipline records of students between 1998 and 2003.   Within this five-year span, there were 
over 152,271 incidences of mobility for the 61,326 students involved.   Using a fixed effects 
model to compare the longitudinal data enabled Griggs (2012) to compare the same students 
from year to year.  “Although much of the uncontrolled association between mobility and student 
outcomes is confounded by other factors, as other research has found, the results presented here 
suggest that there is a small but real cost associated with changing schools” (Griggs, 2012, p. 
399).  
Griggs (2012) categorized four types of mobility: (1) between compulsory school 
changes (i.e., elementary to middle school), (2) between non-compulsory moves (when a child 
voluntarily changes schools at the beginning of a new school year), (3) during compulsory 
moves (i.e., expulsions), and (4) during non-compulsory moves (elective school moves during 
the school year) (p. 391).  “These four types of school changes represent diverse student 
experiences and pose distinct estimation challenges, but they all include the experience of being 
new to a school, or the ‘‘new-to-school effect’’ (Griggs, 2012, p. 390). Griggs (2012) discovered 
that reading scores differed greatly depending on which type of move the student experienced.  
The confidence intervals determined that expulsions had the greatest negative effect on students, 
with a -1.99 coefficient (Griggs, 2012, p. 398). The research emphasized that the results moved 
in a negative direction and most were significant.   Additionally, the researchers concluded from 
their findings that moving during the school year had more of a negative impact on student 
achievement than moving between the school year.   
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Students with Disabilities 
With the emphasis on test scores, schools are feeling the direct pressure in regard to 
having all students meet proficiency categories. “Schools have been quick to raise concerns over 
these new mandates, given the historically poor performances of special education students on 
these assessments” (Katsiyannis, Zhang, Ryan, & Jones, 2007, p. 161).   Whitby, Marx, 
McIntire, and Wienke (2013) reiterated that students in special education programs should be 
supported within their least restrictive environment.  Legislation such as the Individuals with 
Disabilities Act (IDEA) and Section 504 of the Rehabilitation Act of 1973 (2009) provided 
educators with guidelines for services.  “The Individuals with Disabilities Education Act (IDEA, 
1991) required that students with disabilities participate in state- and district-wide assessments, 
with appropriate accommodations and modifications when needed” (Yell, Katsiyannis, Collins, 
& Losinski, 2012, p. 61).  Yell, Katsiyannis, Collins, and Losinski (2012) described students 
with disabilities participate in high-stakes testing by either taking the test without modification or 
accommodations, taking the test with modification or accommodations, or taking an alternate 
assessment (p. 61).  Whitby et al. (2013) affirmed  “It is imperative that school districts and state 
educational agencies adhere to (a) the principles developed through the litigation and (b) state 
law and regulations on administering high-stakes tests to students with disabilities” (p. 63).   
 Gronna, Jenkins, and Chin-Chance (1998) stated “ . . . assessments of achievement is 
currently mandated by Federal Law and most State Laws for all students” (p. 482).  Gronna et al. 
(1998) explained that this inclusion of students with disabilities is due to the four major 
legislations, which include Individuals with Disabilities Education Act of 1991 (IDEA), Section 
504 of the rehabilitation Act of 1973, The Americans with Disabilities Act of 1990 (ADA), and 
The Goals 2000: Educate America Act of 1994 (Gronna et al., 1998, p. 482).   
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Gronna et al. (1998) used a one-way analysis of variance to compare reading and math 
scores of students with disabilities to those without disabilities on the Stanford 8, which is a 
norm-referenced assessment given at the end of the year in Hawaii.  The students with 
disabilities were categorized within subgroups which included those with specific learning 
disability (SLD), emotional impairment (EI), and mild mental retardation (MMR) (Gronna et al., 
1998, p. 485).  The four purposes of this study included (1) find the percentage of students with 
disabilities who took the Stanford 8 and compare that to the National average, (2) compare 
students with and without disabilities to the national norm, (3) develop subgroup norms for 
comparison (4) predict variance of the performance between students with disabilities and 
students without disabilities (Gronna et al., 1998, p. 485).   
  Ten percent of the total number of students who took the Stanford 8 were classified with 
disabilities.  Statistically significant differences of means were found in all grade levels.  Gronna 
et al. (1998) created subgroups by comparing students without disabilities to those students in 
each category of disability (SLD, EI, MMR).  A post hoc test concluded there were significant 
differences between students with disabilities and those without in Grades 3, 6, 8, and 10.  The 
study also found that students with disabilities in Grades 3 and 6 had a greater increase in scaled 
scores when compared to their non-disabled counterparts. “In the third to sixth grade cohort, 
SLD, EI, and MMR categories showed values in both reading and mathematics higher than the 
national average norm sample and the non-disabled category” (Gronna et al.,1998, p. 491).   
Gronna et al. (1998) also reported the performance of both groups (non-disabled and students 
with disabilities) of sixth to eighth grade students on the reading section are similar.      
Katsiyannis, Zhang, and Jones (2007) in their article High-Stakes Testing and Students 
with Disabilities illuminated the current education reform that hopes to enhance student 
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achievement by increasing school accountability.  High-stakes tests used to measure student 
growth, school improvement, and make decisions about students have negative consequences, 
especially for those students categorized with disabilities.  “Given the potential negative 
consequences the assessments have for all stakeholders (i.e., students, parents, and schools), 
participation of students with disabilities in these assessments has been controversial” 
(Katsiyannis et al., 2007, p. 160).  This study concluded that although there are some positive 
implications, which include an increased number of students with disabilities participating in 
high-stakes testing, an increase of performance on these tests by these students, as well as the 
inclusion and participation in the training of standards and assessments by special education 
teachers, there tends to be greater negative consequences (Katsiyannis et al., 2007).  Some 
negatives of high-stakes testing include the fact that it is harder for students with disabilities to 
score at the Proficient level and therefore leads directly to a less positive school image and labels 
the school ineffective. Katsiyannis, Zhang, and Jones (2007) explained that students with 
disabilities are also more stressed by test taking and their inability to reach the state standard  
(p. 165).    
Ysseldyke, Christenson, Johnson, Dennison, Triezenberg, and Hawes  (2004) determined 
that accommodations used in the classroom enabled students to better understand content and 
therefore can result in students with disabilities achieving on exams.  “High-stakes assessments 
seems to encourage better communication with parents about students’ skill levels, 
accommodations, and the various options available to students” (Ysseldyke et al., 2004, p. 91).  
The authors also alleged positive and negative implications of high-stakes testing on students 
with disabilities.  This study analyzed media such as the newspaper headlines and survey 
responses from scholarly works to indicate consequences of testing exist and affect students with 
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disabilities.  It was found that expectations for students with disabilities are increasing; high- 
stakes testing improved instruction for students with disabilities by aligning curriculum 
instruction to IEP goals. (Ysseldyke et al., 2004, p. 91).  Teacher practices were found to alter by 
teaching to the test.  Dougherty (1991, p. 85, as cited by Ysseldyke et al., 2004) uncovered forms 
of teaching to the test, including the fact that 70% of teachers utilized worksheets throughout the 
year that reviewed test content and formats.   “Although there is considerable anecdotal 
information on the consequences of accountability systems, there is little empirical evidence on 
such consequences” (Ysseldyke et al., 2004, p.75).  Similar to the research above, the findings of 
this study concluded that there was not enough empirical research or data to prove the benefits or 
consequences of high-stakes testing on students with disabilities.   
 Students with Limited English Proficiency 
 It has been argued that for Limited English Proficient students (LEPs) or Limited English 
Learners (ELL), in fact, any such standardized assessment of academic achievement is instead 
above all a test of English language proficiency (Menken, 2008, 2009, as cited by Martin, 2012, 
p. 3).  Wright and Li (2008) explicated the No Child Left Behind Act of 2001 required all 
students in Grades 3 through 8 and students in high school to be tested in math and language arts. 
Even those students who are not proficient in English and are considered LEP are required to 
pass the standardized state assessment. Students who are new to the English language are 
excused from taking the Language Arts section but are still required to take the Math section of 
the test even though math scores for LEPs are not significantly different from scores of students 
who are not LEPs. “Perhaps Math is a testing area where language proficiency matters less as a 
contextual factor” (Martin, 2012, p. 5).   “To ensure that ELLs are tested in a ’valid and reliable 
manner,’ NCLB calls for ‘reasonable accommodations’ including, ‘to the extent practicable,’ 
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testing students in their native language for up to the first five years” (Wright, 2005b, as cited in 
Wright & Li, 2008, p. 238). Unfortunately, according to Wright and Li (2008), most states do not 
offer the tests in native languages and test ELLs in English as well as mainstream these students 
into classes without support.  “An entire school can be labeled as failing if its ELL student 
population fails to make adequate yearly progress towards the mandated goal of all students 
passing state tests by 2014 (Wright 2005b, as cited by Wright & Li, 2008, p. 240).  
The authors concluded it is extremely difficult for Limited English Proficiency (LEP) 
students to complete the math section of the test since math poses a high academic language 
demand, especially with mathematic vocabulary and symbols.  Dale and Cuevas (1992) explain 
that mathematical questions “are conceptually packed, have high density, require left-to-right as 
well as up-and-down eye movement, must be read more slowly than natural language texts, often 
require multiple readings, and use numerous symbolic devices such as charts and graphs (as cited 
by Wright & Li, 2008, p. 240).  
English Language Learners and Academic Achievement: Revisiting the Threshold 
Hypothesis is a non-experimental study that determined the strength and direction of English 
proficiency on middle school achievement (Ardasheva,Tretter, & Kinny, 2012).  The authors 
explore Cummins’ (1979, 2000) Threshold Hypothesis.  This hypothesis “argued that levels of 
bilingualism have a mediating effect on cognitive and academic functioning of the students and 
proposed “not one, but two, thresholds”(Ardasheva et al., 2012, p. 774).     The sixth, seventh, 
and eighth grade students were tested on the Kentucky Core Content Test (KCCT) in math and 
reading.  The total population for this study was a total of 18,523 students consisting of 17,470 
English-speaking students, 588 English Language Learners (ELL), and 500 students who were 
once ELLs and were now classified as proficient in English.   
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The results of this study indicated students who were proficient in English achieved 
greater than those who were native English-speaking (NES) and English Language Learners 
(ELL).  Ardasheva et al. (2012) elucidate the “results of HLM analyses indicated that after 
controlling for gender, age, and student- and school-level SES, former ELLs significantly 
outperformed NES students and current ELLs on the state reading and mathematics tests” (p. 
792).  Effect sizes between former ELLS and native English-speaking and current ELL students 
for reading consist of 1.07 and 0.52 and .86 and 0.42 in math (Ardasheva et al., 2012, p. 769).  
This study also supports the evidence of Mindt, Arentoft, Germano, D’Aquila, Scheiner, 
Pizzirusso, Sandoval, & Gollan (2008) in that speaking two languages boosts cognitive 
development.  Adesope, Lavin, Thompson, and Ungerleider (2010) found students who are 
bilingual and “whose literacy skills across languages are likely to be emergent, at best—
outperformed (effect size = 0.63) monolinguals on measures of symbolic representation, 
attentional control, and problem solving” (as cited by Ardasheva et al., 2012, p. 774).   
  Ardasheva et al. (2012) also asserted that socioeconomic status (SES) had an impact on 
native English speakers and English Language Learners (ELL) alike.  It was found that students 
from a low socioeconomic background scored lower than more advantaged students.  Ardasheva 
et al. (2012) used the structural equation modeling technique and found that 90.3% of the 
variance in reading and 58.7% in mathematics could be explained by native language or migrant 
status (p. 788).  As reported by Ardasheva et al. (2012), there was no significance found between 
ELLs and the school poverty rate for reading; however, there was a significant interaction for 
math. “Low-SES students had an 8.65 [11.36]-point (γ 50) disadvantage in reading 
[mathematics] scores in comparison to their more economically advantaged peers” (Ardasheva et 
al., 2012, p.790). 
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Student Socioeconomic Status 
Coleman (1966) explored education gaps between advantaged and disadvantaged 
students. “Without a doubt, poverty has a negative influence on student achievement, especially 
when achievement is measured by state-mandated standardized tests” (Tienken, 2012, p. 105).   
 Coleman (1966) believed schools could equalize the educational inequality for poor 
minority students by integrating students racially.   The landmark study by Coleman (1966) 
stipulated that African American students had less of an opportunity to achieve academically due 
to the concentration of poor minorities within their schools. “Finally, it appears that a pupil's 
achievement is strongly related to the educational backgrounds and aspirations of the other 
students in the school” (Coleman, p. 22).  Coleman (1966) concluded that disadvantaged students 
would have a better chance of achieving if they attended a desegregated school that contained an 
increased percentage of students with a higher socioeconomic background.  Coleman (1996) 
expounded “ . . . but if a minority pupil from a home without much educational strength is put 
with schoolmates with strong educational backgrounds, his achievement is likely to increase” (p. 
22).  A number of studies have similar conclusions attesting that student achievement is highly 
correlated with a family’s socioeconomic status.  The studies further explain that students from 
schools with high concentrations of low socioeconomic statuses would benefit greatly from 
being integrated into schools with a smaller population of those in poverty.    
Socioeconomic Status and Academic Achievement: A Meta-Analytic Review of Research, 
written by Sirin (2005), examined existing literature from 1990-2000 regarding socioeconomic 
status (SES) and academic achievement.  Sirin (2005) investigated the literature to understand 
the “magnitude of the relationship between SES and academic achievement” (p. 421).  Sirin 
(2005) also aimed to define how SES and achievement are related to the methodological 
characteristics (types of SES measured) and student characteristics (factors including grade level 
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and school locations).  Sirin (2005) established that family SES at the student level proved to be 
one of the strongest correlations and also determined the correlations at the school level were 
even stronger (p. 438).  Pursuant to Tienken (2012), Sirin’s study illustrated strong effect sizes in 
achievement for disadvantaged students: 
. . . between student from poverty and those not in that category was 0.28. Students from 
poverty scored lower. At the group level, the level at which the quality of school 
administrators and teachers is determined, the effect size of poverty was even greater, 
0.60, but as high as 1.25, more than one standard deviation  (p.107).   
From this study it is irrefutable that “ . . . school success is greatly influenced by students’ 
family SES. This finding indicated that our society may be failing in one of the greatest 
commitments of every modern society; that is, the responsibility to provide educational 
opportunities for each student regardless of social and economic background” (Sirin, 2005,  
p. 445).   
Stull (2013) investigated how students’ achievement is affected by their families’ 
socioeconomic status (SES) in her research study Family Socioeconomic Status, Parent 
Expectations, and a Child’s Achievement. “The problems are not insignificant; as many as 46% 
of kindergarten teachers in the United States reported that at least half of their class exhibited 
specific learning problems upon entering kindergarten (Stull, 2013, p. 54).  Stull also classified 
indirect and direct effects of SES on student achievement.   
Mixed research explained the variations in levels of achievement.  Erikson (1987) 
claimed genetic deficiencies, cultural deficiencies, and social structure inequalities contribute to 
the academic failure of these students.  Dornbusch, Steinberg, and Ritter (1990); Steinberg, 
Brown, Cider, Kaczmarek, and Cary (1988) agreed that parenting practices affect student 
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achievement “ . . . parenting practices that are most effective in supporting school performances 
vary by racial/ethnic differences and that the parenting practices that result in high achievement 
among White middle class students are different from those that are successful among African 
American students (as cited in Stull, 2013, p. 55).   
Stull (2013) focused on the relationship between a family’s SES and the educational 
expectations they have for their children.  The study also served to distinguish between the direct 
and indirect effects of SES on the achievement of students.  A nationally represented sample 
from 900 kindergarten programs was used; the total population consisted of 22,000 children.  
These data were collected from all stakeholders—parents, teachers, administrators, and students 
(Stull, 2013, p. 58).  Stull (2013) found that a family’s SES was most strongly related to the 
child’s achievement. The regression coefficient was 3.389 and the Beta 0.285 (p. 62).  The 
second analysis looked at the indirect effects. These effects “result from the mediation of the 
school environment scale and represent what higher SES families pay for, either directly as 
tuition to private schools or through taxes to public schools, in a preschool for their children” 
(Stull, 2013, p. 63).  It was concluded that the direct effects outweighed the indirect ones and that 
the choice of early education plays a significant role in achievement.  Hoff (2003), O’Conner and 
McCartney (2007) explain that because it is not feasible to raise the SES of a child’s family, “it 
is possible to understand how family SES affects school conditions and to compensate for 
differences in family SES” (as cited by Stull, 2013, p. 64).   
Caldas and Bankston (2001) scrutinized the relationship between socioeconomic status 
(SES) and achievement for Grade 10 students in Louisiana.  Pursuant to Coleman (1996), “Social 
scientists have recognized the importance of an individual’s family socioeconomic status (SES) 
as an influence on the academic achievement of children since at least the mid-1960s” (as cited 
 
 
 
 
43 
by Caldas & Bankston, 2001).  Caldas and Bankston’s study The Effect of School Population 
Socioeconomic Status on Individual Academic Achievement measured the achievement of 
students on the mathematics and language arts sections of the Louisiana Graduation Exit 
Examination (GEE).   
Regressions were run to illustrate the effect of family poverty status and family social 
status on student achievement.  The results concluded the highest correlation (r= .606) was 
between race and percentage of minority students (Caldas & Bankston, 2001, p.272).  Caldas and 
Bankston (2001) state, “This indicates a strong tendency of students to attend schools with large 
numbers of peers of the same race (p. 272).  The second highest correlation was found between 
the qualification for free or reduced lunch and the students who took the GEE and qualified for 
free or reduced lunch (r=.475) (Caldas & Bankston, 2001, p. 272).  Caldas and Bankston (2001) 
explain this indicated a relatively strong tendency for poor students to attend schools with peers 
who are disproportionately poor” (p. 272).  A small negative effect on academic achievement for 
individuals who receive free or reduced lunch was found.  There was a larger positive effect on 
academic achievement and a family’s higher social status.  Furthermore, Caldas and Bankston 
(2001) conclude, “Thus, attending school with classmates who come from higher SES 
backgrounds does tend to positively raise one’s own academic achievement, independent of 
one’s own SES background, race, and other factors” (p. 275).   
Staff Variables 
Faculty Attendance 
Tingle, Schoeneberger, Wang, Algozzine, and Kerr (2012) aimed to discover the 
relationships between teacher absence and student achievement.  The study involved a large K-
12 district with a total student population of 135,638 (p. 370).  Data from student and teacher 
records were used from each grade level grouping (elementary, middle, and high school).  For 
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the elementary level, data were used from 71,459 student records and 1,499 teacher records; in 
Grades 6 through 8, data were used from 64,928 student records and 717 teacher records. Grades 
9-12 included 60, 368 student records and 806 teacher records (Tingle et al., 2012, p. 370).  
Absences for the study’s purpose combined all the district’s definitions (sick leave/ personal 
illness, leave of absence, personal leave) and categorized as “teacher absence” (Tingle et al., 
2012, p. 371).  Student achievement was defined by students’ performance on the end-of-the- 
year standardized test.   
Tingle et al. (2012) used a variety of descriptive statistics such as comparative measures, 
Pearson correlation, and hierarchical linear model (HLM) to determine the relationship between 
teacher attendance and student achievement.   Pearson correlation enabled the authors to take a 
deeper look and break down the relationships according to each school, subject area, and type of 
absence (Tingle et al., 2012, p. 372).  The use of HLM allowed the authors to look at the 
relationship between teacher absence and student achievement within and between schools (p. 
372).  The study stipulated all the district’s schools at the elementary, middle, and high school 
levels had statistically significant differences.  Tingle et al. (2012) found “in multi-level 
analyses, the relationship between teacher absences and standardized achievement scores was 
negative. The more teacher absence, the lower their student standardized achievement scores” 
(p.377).  Tingle et al. (2012) established the correlation coefficients revealed small effect sizes 
ranging from .00-.03. Correlation coefficients ranged from .00-.03 and -.01 to -.05 (Tingle et al., 
2012, p. 374). When measuring the relationship between teacher absence and student 
achievement across grade levels, middle school grade levels (6, 7, and 8) were found to have the 
highest correlation of 0.03 (Tingle et al., 2012, p. 374).  “Our HLM analyses suggest that teacher 
absence was negatively related to student academic achievement, but the school-level aggregated 
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teacher absence has a positive impact on this relationship” (Tingle et al., 2012, p. 376).  When 
measuring the relationships between teacher absences and student achievement across subject 
areas, the strongest correlations were found in physics (-.16), biology (-.06), and eighth grade 
mathematics (-.06) (p. 374).  Although very weak correlation coefficients, Tingle et al. (2012) 
determined teacher absenteeism negatively affects student achievement and teacher absenteeism 
was most frequent in middle school grade levels.   
Herrmann & Rockoff’s  (2012) study Worker Absence and Productivity: Evidence from 
Teaching inspected whether teacher absenteeism affected student achievement, utilizing student 
data from the 1999-2000 school year to the 2008-2009 school year.  The data were comprised of 
test scores, absences, demographics, and socioeconomic status on students in Grades 4-8. 
Teacher data on demographics, educational background, and experience were encompassed. The 
records informed the researchers of dates and reasons for all teacher absences and leaves during 
this time frame.  Hermann and Rockoff (2012) used a regression model; the correlation 
coefficient for math in both elementary and middle schools was -0.12 (p. 764).  The study’s 
findings revealed there was a greater impact on student scores when experienced teachers were 
absent in comparison to absences of inexperienced teachers. It was also found absences from 
both groups (experienced and inexperienced teachers) derived a highly statistical significance in 
math and a moderate significance in English (p=.14) (p. 776).    
 Miller (2012) shared similar findings in her report Teacher Absence as a Leading 
Indicator of Student Achievement. On average, 36% of teachers nationally were absent more than 
10 days during the 2009-10 school year based on the 56,837 schools analyzed in the dataset 
(Miller, 2012, p. 2).  Miller (2012) utilized data from a sub-sample of 56,837 primary, middle, 
and high schools for the 2009-2012 school year.   A survey from the Civil Rights Data Collection 
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was also used to find information regarding the variables, including the percentage of teachers 
who were absent more than ten days, the total number of teachers in the school, the percentage of 
African American students, the percentage of Asian students, the percentage of Latino students, 
the percentage of Caucasian students, and the percentage of the student body eligible for free and 
reduced lunch (p. 14).  Miller (2012) explained the variance in teacher absence through a 
regression model.  The author did not display the P values and fixed effects for the racially-based 
differentials on the charter and school level but included the parameter estimates.  The findings 
of this study concluded “the 10th percentile for the percentage of African American students is 
0.5; 90th percentile, 55.4; the 10th percentile for the percentage of Hispanic students is 0.8; 90th 
percentile, 65.7” (Miller, 2012, p. 18).  The author explicated schools with a high percentage of 
African American or Latino students are more likely to experience an increased teacher absence 
rate.  Miller (2012) also found it is more likely for elementary (36.7%) and middle (38.7%) 
school teachers to be absent (p. 2).   
Faculty Mobility 
According to Allensworth, Ponisciak, and Mazzeo (2009),  “Many schools are likely 
stuck in a cycle of teacher loss that is hard to break—teachers leave because of poor school 
climate and low achievement, but these are hard to improve when there is constant turnover of 
teachers each year” (p.29).    In their study The Schools Teachers Leave: Teacher Mobility in 
Chicago Public Schools, Allensworth et al. (2009) investigated teacher records from 2002-2003 
to 2006-2007 to identify turnover rates and teacher characteristics such as race, gender, 
educational background, and number of years teaching.  Data from 72,940 teachers were 
collected (24,848 elementary teachers and 9,882 high school teachers) to determine how much of 
teachers’ characteristics are associated with stability.  Utilizing hierarchical regression, 
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Allensworth et al., (2009) were able to expound the relationship between stability and each 
school and teacher characteristics.  It was found that teachers at larger schools were less likely to 
be mobile than those who taught at smaller schools (Allensworth et al., 2009, p. 19).  Teachers 
with Latino backgrounds had a higher percentage of stability when compared to their African 
American, Asian, and White counterparts.  Novice teachers were more likely to change schools 
or professions than those teachers with more experience.  
 Goldhaber, Gross, and Player (2010) also explained that inexperienced teachers are more 
apt to leave teaching in their study Teacher Career Paths, Teacher Quality, and Persistence in 
the Classroom: Are Public Schools Keeping Their Best?  Allensworth et al. (2009) also found 
age affected mobility rates.  It was determined that stability rates were lowest among young 
teachers and “ . . . highest among teachers in their late thirties to early fifties, and then declined 
among those who were 55 years and older. In both elementary and high schools, teachers under 
30 and those 55 or older had stability rates of 70 to 75 percent” (p. 16).   
Allensworth et al. (2009) also claimed “African American elementary schools show 
particularly low teacher stability rates when most of their students qualify as low-income—fewer 
than half of their teachers remain beyond three years” (p. 23).  The study suggested that schools 
with a lower percentage of students who are deemed as proficient have a larger increase of 
mobile teachers.  Pitkoff (1993) also confirmed that in low socioeconomic districts where 
students are struggling academically, “…teachers tend to be absent more often. In one study, the 
percentage of students reading below grade level was found to be the greatest predictor of school 
employee absenteeism, followed by the percentage of students eligible to receive free lunch” (as 
cited by Norton, 1998).  Schools with a high concentration of students who are eligible for free 
or reduced lunch have a greater teacher mobility rate.  Allensworth et al. (2009) concluded 
 
 
 
 
48 
“teachers stay in schools where the conditions are well suited for them to have the potential to be 
effective—where their colleagues are collaborators, school administration is supportive, parents 
trust teachers to do their jobs, and the learning climate for students is safe and non-disruptive” (p. 
2). The results of these studies are consistent in that teacher mobility paired with absences result 
in a negative effect on student achievement.   
Marinell and Coca (2013) depicted the findings of their three-year investigation of the 
middle school teacher turnover rate in New York City;  “27 percent of middle school teachers 
left their school within one year of having entered; 55 percent left within three years; and 66 
percent left within five years. On average, teachers remained in their school for slightly less than 
three years” (Marinell & Coca, 2013, p. iv).  Through survey research, Marinell and Coca (2013) 
found that the working conditions, percentage of less experienced teachers, and alternate route 
teachers contribute to the high turnover rate at New York urban middle schools (p. x).  “Rates of 
cumulative turnover are generally similar across many different types of teachers; however, 
teachers with less experience are more likely to leave their schools, as are those with the most 
and least advanced credentials” (Marinell & Coca, 2013, p 17).  Other findings illustrated 
teachers’ mobility is affected by the racial and ethnic backgrounds of their students.  White 
teachers were more apt to stay in highly populated White schools and more likely to leave if the 
student population contained fewer White students.  “Similarly, Black and Hispanic teachers 
who work in schools that have a relatively large proportion of non-White students are less likely 
to leave than are Black and Hispanic teachers who work in schools with fewer non-White 
students” (Marinell & Coca, 2013, p. 24).   
When determining the relationship between various school features and turnover rates, it 
was found that high levels of leadership increased the likelihood of teachers staying in schools.  
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“In other words, schools with fewer incidents of violence, theft, disrespect toward teachers and 
student absenteeism” (Marinell & Coca, 2013, p. 27). They also found that teachers tend to stay 
more permanently in schools where student achievement is high.  “In schools where 30 percent 
of students tested proficient on the math exam, 54 percent of teachers left within three years. By 
comparison, in schools where nearly 70 percent of students tested proficient in math, just 49 
percent of teachers left within the same time frame” (p. 22).   
The authors noted a major commonality seen throughout the research; there is an 
infiltration of new and low performing teachers in urban and disadvantaged neighborhoods.  
“This shuffling of low-performing teachers among low-performing schools may inhibit the 
schools’ capacities to build coherent long-term instructional plans and enduring and 
collaborative relationships that help serve high-need student populations” (Marinell & Coca, 
2013, p. 39).  The research confirmed that in addition to creating financial problems, teacher 
absenteeism overall negatively affects student achievement.  It was found that middle school 
students and math had the largest negative effects.    
Faculty and Administrator Credentials 
 Clotfelter, Ladd, and Vigdor (2010) explored the relationship between teacher credentials 
and student achievement.  In this longitudinal study, the data were from a ten-year span 
including Grades 3, 4, and 5 from 1995-2004.  The data were comprised of students’ test scores 
and teacher records from the North Carolina Education Research Data Center.   Clotfelter et al. 
(2010) used over a million student observations from Grades 3, 4, and 5 for the levels regression 
and a million observations for the gains regression (p. 675).  The results of the regression (-.019 
and -.033) found that math teachers who leave schools are more effective teachers than those 
who stay (Clotfelter et al., 2010, p. 676).  “Our basic finding is that teachers who are Board-
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certified are more effective than those who are not” (p. 678).  The study found that teacher 
credentials and experience had a greater effect on student math achievement.  In accordance with 
the findings of Clotfelter et al. (2010), Tchoshanvo (2011) determined “teacher knowledge of 
concepts and connections has a potential to be a good predictor of successful teachers who might 
positively impact middle grades students’ mathematics achievement (p.162).  Pursuant to 
Clotfelter et al. (2010), “For math, the total effects of having the weak teacher range from _0.150 
to _0.206 standard deviations and for reading from _0.081 to _0.120 standard  deviations” (p. 
680).  Tchoshanvo (2011) explains as follows: 
The statistics analysis showed significant results: Pearson’s r=.644, p=.045<.05,  
standard error=.599. These results indicate that teachers who possess conceptual 
knowledge are more likely to have effective teaching practices. The higher the teacher’s 
conceptual knowledge, the better the quality found in the delivery of a teacher’s lesson 
(p.154).   
  It was also noted it is more prevalent for inexperienced teachers to teach in schools with 
a high concentration of low socioeconomic backgrounds.  Clotfelter et al. (2010) expound that  
“ . . . [if] the teachers with weaker credentials end up in classrooms with the more educationally 
disadvantaged children, schools would tend to widen, rather than reduce, the already large 
achievement gaps associated with the socioeconomic differences that students bring to the 
classroom” (p. 681).   
Neild, Farley-Ripple, and Byrnes (2009) concentrated on the fact that urban districts 
sometimes get less qualified teachers and wanted to determine the effects of these teachers on 
middle school student achievement in math and science on the TerraNova Comprehensive Test 
of Basic Skills. Neild et al. (2009) expounded, “Students at middle schools are more 
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economically disadvantaged, as a group, than those who attend K-8 schools. Middle school 
students also serve a higher proportion of minority students than K-8 schools” (p. 735).   The 
research in this study was from a large urban district which is comprised of 175,000 
disadvantaged students whose tests scores have increased but are still considered below normal.  
“About 85% of the students in the district are members of minority groups (roughly 65% African 
American, 15% Latino, and 5% Asian)” (Neild et al., 2009, p. 735).  The sample in this study 
consisted of two sections, one for math (22, 853 students and 539 teachers) and one for science 
(21,980 students and 495 teachers) (Neild et al., 2009, p. 741).   When looking at percentage of 
students whose teachers had various teaching credentials, by subject, Neil et al. (2009) found that 
the “ . . . variance in achievement occurs at the student level: for math, the percentage is 58 and 
for science 61. Roughly one-quarter of the variance is between teachers (30% for math and 26% 
for science)” (p. 749).  In relationship to this finding, Tchoshanvo (2011) also construed “teacher 
knowledge of concepts and connections has a potential to be a good predictor of successful 
teachers who might positively impact middle grades students’ mathematics achievement (p.162).  
Upon conclusion, Neild et al. (2009) explained that there was a negative effect for both 
math and science when students had an uncertified teacher, and there was hardly a difference 
between student achievement for students who had an uncertified teacher and those who had a 
certified elementary school teacher (p. 755).    It was also resolved that socioeconomic status is a 
predictor in achievement. Students who attended schools with a high percentage of students with 
disadvantaged backgrounds increased the chances of attaining lower achievement.   
Michel (2004) also investigated if teacher attainment affected student achievement.   The 
study looked at 888 schools within New Jersey and utilized a multiple regression model.  This 
model enabled Michel (2004) to explain the variance of the scores of the NJ ASK4.  A Multiple 
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Linear Regression was also used to determine the relationship between the variables and fourth 
grade achievement. “The Multiple Linear Regression aimed to find a linear relationship between 
the dependent variable (NJ ASK 4 scores) and several possible predictor variables (students, 
school, and teacher variables)” (Michel, 2004, p. 137).   Michel (2004) determined there is a 
positive significant relationship between student attendance and their math performance.  School 
variables such as “DFG, class size, length of the school day, instructional time, and internet 
connectivity have a statistically significant impact on student performance on the NJ ASK 4” 
(Michel, 2004, p. 87).  Michel (2004) explicates that while more variables were statistically 
significant, faculty attendance is not a favorable predictor of students’ Language Arts scores:   
The data in Table 15 indicate that variable (X10) District Factor Group (DFG) has the 
strongest impact on (Y) Proficient Language followed by (X3) Student Mobility Rate, 
(XI) Student Suspension Rate, (X12) Percentage of teacher with Doctorate Degree, (X2) 
Student Attendance Rate, (X13) Percentage of teachers with a Master’s Degree, and (X6) 
Library with internet access in that order, with all statistically significant at p<.35 (p. 
122).   
Michel (2004) concluded that in addition to student mobility, DFG and percentage of 
teachers with a master’s degree had a direct effect and impact on fourth grade achievement.   
School Variables 
Class Size  
Borland, Howsen, and Trawick (2005) explored the relationship between class size and 
student achievement in their study An Investigation of the Effect of Class Size on Student 
Academic Achievement. The authors provided mixed research regarding the effects of class size 
on achievement. Pursuant to Johnson (2010), ”Empirical research on class size usually selects 
final course grades, standardized test scores, or course evaluation data as the outcome 
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measures”(p. 702).   The study stated that a larger class size can create a learning environment 
where students benefit from peer interaction.  Students learning from and observing skills of 
other peers can result in creating a positive competition between classmates.  The results of this 
study concluded that “ . . . class size and class size squared variables were positive and negative, 
respectively, and each statistically significant for all five academic subjects. These findings 
suggest a non-monotonic relationship between class size and student performance after 
controlling for various factors, including student innate ability” (Borland et al., 2005, p. 77).  The 
overall findings proclaimed that class size does not have a distinct impact on student 
achievement.   
Achilles (2005) stated smaller class sizes can result in many positive implications, such 
as improved graduation rates, improved student behavior, patching up the gaps of racial 
academic achievement, and increased percentage of students taking college entrance tests. 
Achilles (2012) reported the longitudinal effects of the Tennessee Student Teacher Achievement 
Ratio, otherwise known as STAR, in his report Class Size Policy:  The STAR Experiment and 
Related Class Size Studies.  Achilles (2012) provided data on the effects of class size on student 
achievement.  This study took place between 1985-1989 and looked at data from 11,601 
students.   Achilles determined smaller class sizes positively affected students in both behavior 
and academics.  Test scores were improved and students were likely to be retained, especially for 
disadvantaged youths.  “Class size reduction has been shown to, among other things, improve 
academic achievement for all students and particularly for low-income and minority students” 
(Achilles, 2005, p. 4).   It was also confirmed that students who attended small K-3 classes had 
more future academic success in graduating from high school, engaging in advanced classes, and 
taking college entrance exams.   
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Finn, Gerber, and Boyd-Zaharias (2005), in their study Small Classes in the Early 
Grades, Academic Achievement, and Graduating from High School, looked at the relationship 
between class size in early grades and high school graduation rates. The study used data from  
5, 335 students who were involved with the Tennessee Student Teacher Achievement Ratio 
(STAR) from Grades K-3 (Finn et al., 2005, p. 217).   The investigators also collected data on 
graduation and dropout rates from the local high school and the Tennessee Department of 
Education.   Other forms of student data used in this study included the amount of years spent in 
a small or large class setting, reading and math scores from Grades 1, 2, and 3.  Using a 
regression, the study ran multiple models and therefore came up with various conclusions.  For 
example, 77.5% of the students graduated from high school; and out of that percentage, females 
(81.8%) had a slightly higher graduation rate than males (71.3%) (Finn et al., 2005, p. 218).  It 
was also determined Caucasian students (81.8%) had an increased percentage of graduating 
when compared to African Americans (67.9%) (Finn et al., 2005, p. 219).   Finn et al. (2005) 
also revealed disadvantaged students (those who were able to get free lunch) had lower 
graduation rates than those students who were more advantaged.  “The odds of graduating were 
67.0% greater for students attending small classes for 3 years and almost 2.5 times greater for 
students attending small classes for 4 years” (Finn et al., 2005, p. 219).  Finn et al. (2005) 
resolved that small class sizes have a positive effect on minority and low socioeconomic 
students.  “Furthermore, the benefit of 3 or 4 years in a small class was greater for free-lunch 
students than for non-free-lunch students. Indeed, after 4 years in a small class, the graduation 
rate for free-lunch students was as great as or greater than that for non-free-lunch students” (Finn 
et al., 2005, p. 218).  Although benefiting poor minority students, having small class sizes did not 
make a difference with Caucasian students.   
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Instructional Time 
Caldwell, Huitt, and Graeber (1982) focused on academic learning time, which was 
defined as “the amount of time spent working successfully on task-related academic content” 
(Caldwell, Huitt, & Graeber, 1982, p. 472).  The study deduced that the school day is not always 
focused on academic learning time and has other components such as recess, assemblies, and 
field trips which detract from actual instructional time. It was also determined that allocated time 
positively influences students’ achievement when the students are engaged and instruction is 
facilitated by the teacher with lessons that involve students, leaving no time for daydreaming or 
doodling.  “Measures that reflect certain aspects of the quality of allocated time, such as student 
engaged time and academic learning time, show the strongest relationship to achievement” 
(Caldwell et al., 1982, p. 477).    Fredrick and Walberg (2001) support the fact that instructional 
time is compartmentalized into four time elements, including years, days, hours, and minutes.  
These researchers concluded that “time devoted to school learning appears to be a modest 
predictor of achievement” (Fredrick & Walberg, 2001, p. 193).   
Mazzarella (1984) commented on the existing literature regarding the length of the school 
day, in particular on the recommendation of the Commission on Excellence for more learning 
time to increase achievement.  Mazzarella (1984) explained, ”A typical school year of 1,080 
hours may result in as few as 364 hours of time on task”  (p. 16).  Mazzerella (1984) also 
stipulated that out of the time allocated to instruction, students are on task for only about 75% of 
that time. Mazzarella (1984) concluded that he is unsure if an increased learning time will result 
in gains in student achievement.   
Baker, Faberga, Galindo, and Mishook (2004) declared, “There is no significant 
relationship at the cross-national level between achievement test scores and the amount of 
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instructional time” (p. 322).  Baker et al. (2004) established that "the impact of instructional time 
is so dependent upon its relationship to curriculum and instructional quality as to make it trivial 
compared to those more complex and primary resources” (p. 331).  In contrast, Berlinger (1990) 
affirmed there is mixed research on the effect of instructional time on student achievement.  
Berlinger (1990) also claimed that there is a positive relationship between instructional time and 
student achievement if students are engaged in the learning.   
  . . . to improve student achievement and increase student motivation would be wise to 
engage in the development of collaborative learning activities that allow students to work 
together. More important, these activities should ensure that students are engaged in 
discussions and assignments that require them to grapple with ideas together, rather than 
working independently on similar tasks” (Fisher, 2009, p. 174).   
  After going through the research on instructional time, it was determined that there is 
significance between time on task and student achievement; however, there is a limited amount 
of quality information available on this topic.  “Time on task, or time spent engaged in learning, 
is a significant predictor of academic achievement” (Fisher, 2009, p. 168).  There was not a great 
deal of quantitative research studies that provided evidence on how instructional time affected 
student achievement.   
Length of School Day  
Kolbe, Partridge, and O'Reilly (2012) analyzed data from the federal schools and staffing 
survey (SASS) to determine the difference between length of school days and instruction times 
throughout the nation.   Time and Learning in Schools: A National Profile, a report written by 
the National Center on Time & Learning, does not assume any relationship between length of the 
school day and student achievement but rather provides data on the length of the school day 
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throughout the nation.  The authors conclude with the history surrounding the length of the 
school day.  The seminal works A Nation at Risk (1983) and Prisoners of Time (1994) set the 
stage for the new education administration under President Obama (2011) to restructure the 
current school calendar by lengthening the school day and increasing the amount of school days 
in the year.   
Despite the emphasis on the potential for improving student achievement through 
increased time in schools, educational policy makers and leaders considering initiatives to 
expand in-school time do so with a shortage of basic information that characterizes the 
current policy landscape (Kolbe et al., 2012, p. 2).   
The report utilizes national data from the Federal Schools and Staffing Survey (SASS). 
This report was used to analyze and evaluate the differences in time spent in school. “Variations 
in time across schools are used to measure and document in-school time among the nation’s 
traditional public, private, and charter schools" (Kolbe et al., 2012, p. 2).  The average minimum 
number of school days states must account for are 180 days.  Kolbe et al. (2012) explain that 
“state minimums range from 160 days per year in Colorado to 186 days (for Grades K-11) in 
Kansas” (p. 3).  Variance has been identified between states and districts regarding the hours of 
the school day.  Kolbe et al. (2012) show the discrepancies between the states by explaining 
“California, for example, has the least stringent requirements, with a minimum of 3.8 hours per 
school day for Grades 1-3 and 4 hours for Grades 4-12. In contrast, Texas sets its minimum at 7 
hours per day” (p. 3).   
Kolbe et al. (2012) found that the average school day is six hours and forty-five minutes, 
and elementary schools have a shorter school day (about 50 minutes) when compared to middle 
and high schools.  Eighty-six percent of schools operate during a 9-10 month period beginning in 
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early fall and ending in the early summer months (Kolbe et al., 2012, p. 3). Kolbe et al. (2012) 
determined a minimal difference between public schools and charter schools when comparing 
the 2007-2008 data.  Kolbe et al. (2012) concluded the length of the charter school day was 
slightly longer by eight minutes and private schools were about six minutes longer than the 
traditional public school (p. 6).  “Among traditional public schools, about one-third (30%) of 
traditional public schools implemented an extended day model, while another 11% adopted an 
extended year. Just 6% of traditional public schools had both a longer school year and day” 
(Kolbe et al., 2012, p. 10).   
The study classified schools by their length or both days and hours; those with 180 days 
or longer were distinguished as a longer school year, and schools with a seven hours or more 
school day were referred to as having an extended school day.   It was reported that it was not 
likely for public schools or charter schools to increase their school year and the small percentage 
that did, did not drastically extend their school year.  Kolbe et al. (2012) explained, “Of the 
nearly one-quarter of charter schools (24%) with a school year longer than 180 days, nearly 10% 
lengthened their year to more than 187 days” (p. 7).  Many of these districts were found to be 
those with a high concentration of minority students as well as those districts without a teachers 
union. “Traditional public schools that add significant amounts of time to their school day were 
more likely to serve students often times identified as at-risk for academic failure” (p. 9).   It was 
established that of the public schools, middle and high schools were most likely to lengthen their 
school day.  Kolbe et al. (2012) explicate, “When extending the school day, however, traditional 
public middle and high schools were most likely to adopt a day between 7-7.49 hours; 35% of 
middle and 40% of high schools reported a school day within this range” (p. 8).   
 
 
 
 
59 
It was much more likely for charter schools to lengthen their school year, only a small 
percentage (14%) of public schools extended the school year to twelve months.  Even though 
schools chose to expand the calendar year, it does not necessarily mean students spent more time 
learning in schools.  Student learning and achievement is dependent upon how time is used in 
school.  Kolbe et al. (2012) found more instruction in core subject was given to students in 
extended schools when compared to their counterparts who attended schools without an extended 
day.   “Traditional public schools with a longer day provided students with a broader range of 
instructional programs and activities than what was available in traditional public schools with 
less time in their school day” (Kolbe et al., 2012, p. 13).   
Marcotte and Hansen (2010) explicated, “Students in the United States spend much less 
time in school than do students in most other industrialized nations, and the school year has been 
essentially unchanged for more than a century” (p. 53).  This study looked at the effect snow 
days had on student achievement by investigating the changes in students’ test scores over time. 
Since tests were given in the spring and missed days are made up in the summer, this study’s 
results can show how missed days affect achievement (Marcotte &Hansen, 2010). Because the 
severity of winter weather is inarguably outside the control of schools, this research design 
addresses the concern that schools with longer school years differ from those with shorter 
years”(p. 55).  Data from various states and statistical measures were utilized in order to find the 
value of days added.  The study professed that  “an additional 10 days of instruction results in an 
increase in student performance on state math assessments of just under 0.2 standard deviations” 
(Kolbe, 2012, p. 55).  The study also confirmed that increasing instructional time would lead to 
an increase in student achievement,  “encouraging schools and districts to view the school 
calendar as a tool in the effort to improve learning” (Marcotte & Hansen, 2010, p. 59).   
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The Virginia State Department of Education (1992) evaluated the policies and initiatives 
throughout the years that promoted the lengthening of the school term. “Many national policy 
makers and education reformers believe that extending the school year is one important strategy 
for enhancing America's international competitiveness and teaching students the necessary 
knowledge and skills” (Virginia Department of Education, 1999, p. 19). With global competition 
on the rise and the emphasis on increasing test scores, in this study the Virginia Department of 
Education examined the relationship between lengthening the school day and student 
achievement.  “One notable difference between the operation of American schools and those in 
foreign nations is the design of the academic calendar. In comparison with many foreign 
students, American students attend school fewer hours per day and fewer days per year” 
(Virginia Department of Education, 1992, p. iii).  The study utilized several methodologies, 
including a synthesis of prior research, interviews of staff, community wide surveys, and analysis 
of calendar data.   
The different categories of learning times were defined as the following: allocated time 
was delineated as the number of days or hours set for instruction, engaged time was defined as 
the amount of time students are learning, and productive learning time was time when students’ 
learning was increased.  The study presented findings from alternate research: 
Significantly increasing the amount of time allocated to certain preprimary programs 
results in increased achievement, particularly for students at risk.  This effect is noted in 
research addressing students from low socio-economic-status (SES) homes, students 
classified as limited English proficient, and students with academic or cognitive 
disabilities (Virginia Department of Education, 1999, p. 10).   
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A positive relationship existed between extending school time and student achievement 
for at risk students in the upper grades.  It was also detected that extending school time for 
students from middle or high socioeconomic backgrounds did not result in a significant 
relationship.  The authors also noted that there is a lack of consistent findings for summer school 
programs.  The research formulated that summer school does not have a positive effect on 
student achievement.  There is little research supporting the effects of summer school on at-risk 
students.  “Some researchers report that students who are at risk or have disabilities benefit from 
summer programs, although supporting data are minimal. Others contend that summer programs 
do little to benefit any students” (Virginia Department of Education, 1999, p. 10).   
 Student absenteeism impeded student progress; missed instructional time resulted in 
lower grade point averages and lower test scores.  The study confirmed that increasing the 
number of school days may not solve the absentee problem but may result in an increase of 
missed days.  “Karweit (1985) proposes that an increase in the number of days allocated to a 
school year may actually increase absenteeism” (Virginia Department of Education, 1999, p. 10).  
A negative aspect in an increased length of the school day is that students can become tired and 
disengaged. “Psychological research suggests that ‘learning fatigue’ or saturation occurs, 
particularly when the learner is not given enough opportunities for breaks in direct instruction or 
when the instruction is not varied or incompatible with the student's learning style” (Virginia 
Department of Education, 1999, p. 11).   Upon conclusion, the study determined an increase of 
allocated time will not guarantee an increase in student achievement.  (Virginia Department of 
Education, 1999, p. 11).  The study also concluded that extending the school year can be 
considered, but “there is no certainty that this action alone would result in improved student 
achievement or close the gaps internationally. Given the significant financial and social barriers 
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to change, more time may have limited impact on student learning unless there is a 
corresponding change in educational practice” (Virginia Department of Education, 1999, p. 37) 
Karweit (1985) examined whether increasing school time would benefit student 
achievement in his study Should We Lengthen the School Term?  Karweit (1985) alluded to the 
beginning teacher evaluation study (BTES), which examined the relationship between time and 
learning.  The duration of this study was six years and broke down groups of teachers and 
students into four separate samples.  The samples consisted of teachers whose students’ scores 
were classified between the thirtieth and sixtieth percentile in reading and math.  The researchers 
also observed six children, three boys and three girls from each class.  The total number of 
observations included 139 second graders and 122 fifth graders.  The study separated alternative 
learning time (ALT) into four variables, which included allocated time, engaged rate, percentage 
of low-difficulty questions, and percentage of high-difficulty questions.  The researchers found 
“engagement rate and allocated time accounted for 9 of the 29 significances” (Karweit, 1985,  
p. 12).   Karweit commented on another study by Lahaderne (1967), which investigated time-on-
task and student achievement by reviewing sixth grade math and reading scores on eight sub- 
tests.  The study found “attention measured by observer rating over a three month inter-test 
period had correlations of .37 to .53 with achievement (Karweit, 1985, p. 12).   
Karweit also reported on the findings of Everston, Emmer, and Clemens (1980).  Their 
work provided data on time-on-task and junior high school student achievement.  Although the 
sample size was very small (N=150), the study found “English scores were computed to be .20 
and was .34 for mathematics” (Karweit, 1985, p. 13).  Upon conclusion, Karweit (1985) 
concluded there were more positives than negatives found and determined that increasing the 
school term would serve to benefit students and promote student achievement.  Karweit (1985) 
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affirmed “if time-on-task in and of itself is not a strong predictor of achievement, we need to 
seriously question the wisdom of enacting policies aimed at school improvement by sheer 
increases in instructional time” (p.13).    
Aronson, Zimmerman, and Carlos (1999) illustrated the difference between allocated, 
engaged, and academic learning time in their study Improving Student Achievement by Extending 
School: Is It Just a Matter of Time? The authors explicated low test scores on international tests 
are fueling the reform to alter education policies in order to lengthen the school day and year.  
Allocated time was defined as the number of days and hours children are required to attend 
school.  This time is broken down into instructional and non-instructional time.  Instructional 
time consisted of the time used for lessons; and time for attendance, recess, and school 
assemblies are referred to as non-instructional time. Engaged time was defined at the time during 
lessons and participating in learning activities.  When instruction meets the learner at his or her 
level of readiness and learning occurs, it is called academic learning time.   In this study, 
Aronson et al. (1999) described diverse ways time can be used to enhance student achievement.  
The authors of this study bring to light that lengthening the school day and year on its own will 
not have an effect student achievement.   
Aronson et al. (1999) declared, “Pointing to the small achievement gains that could be 
expected from adding even substantial amounts of time to the school calendar, many researchers 
have concluded that the cost could not be justified and that other education reforms would likely 
provide more impact” (p. 9).  Aronson et al. (1999) surmised, “Time is certainly a critical factor; 
by itself it has little direct impact on student performance. Simply adding time to the school year 
or day would not likely produce large scale gains in student achievement. Rather, what research 
studies repeatedly find is that in education, quality is the key to making time matter” (p. 16).   
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Patall (2010) examined the existing literature, addressing the extension of the length of 
the school day and year.  Patall (2010) investigated the research from 1985-2009 and found 15 
empirical works of various designs.  According to Patall (2010), the results from the PISA and 
TIMS tests are impacting how the United States education system is viewed nationally and 
internationally.  Ever since A Nation at Risk, the American school year consisting of 180 days 
has been compared to the school calendars in Europe and in Japan, whose school days vary from 
190 to 240.  Patall (2010) articulated that many states considered lengthening the school day and 
year by 1985.  “ . . . the length of the school day increased beyond 6.5 hours and the school year 
beyond 180 days.  Rather, legislation appeared in states with unusually short school days or 
school years and was meant to bring them closer to the national norm” (Patall, 2010, p. 402).  
Prisoners of Time was one of the last national reforms of the twentieth century; it aimed to 
reestablish the need for a longer school day and year in order to increase achievement.  There 
were many time reforms put in place throughout the country between 2000 and 2008.  In 
Massachusetts, there was a pilot program that increased the school year by ten days.  This reform 
was called the Expanded Time Initiative.  This initiative went on for three years and resulted in 
higher test scores in underperforming schools but ended due to fiscal restraints.   
According to Patall (2010), Miami-Dade County, Florida, extended the school day for 39 
low performing schools for three years and concluded with mixed results.  Among public 
schools, charter schools have also explored extending the school day and year.  There has been 
much success in the Knowledge is Power Program (KIPP), which extended their school hours 
and implemented half-day Saturday classes and a 2-4 week summer school program.  These 
schools provided advantages to disadvantaged students.  Patall (2010) provided classification of 
the various types of learning times within the existing literature.  Patall (2010) denominated the 
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types as follows; (1) allocated school time was defined as the number of days or hours students 
attended school, (2) allocated class time was defined as the time students are in class, (3) 
instructional time was defined as the time devoted to instruction, (4) non-instructional time was 
defined as the time spent in class without instruction, (5) instructional time or engaged time was 
defined as the time students are paying attention, and (6) academic learning time was defined as 
the time students engaged in the learning experience.  Pursuant to Patall (2010), existing research 
on the extension of school time has concluded “any positive relationship between allocated 
school time and achievement is tentative at best and that policies designed to increase the school 
year or the day are misplaced without first addressing the quality of instruction and the misuse of 
existing school time” (p. 414).   
Patall (2010) ascertained the relationship between the extended school day and 
achievement from existing literature.  Patall (2010) commented on the study by Adelman, 
Haslam, and Pringle (1966).  The study concentrated on 14 schools in Boston that have extended 
their school day to 7.5 hours.  It was reported that there was a large increase of the passing rate 
on the state basic skills test.  “ . . . the percentage of students passing the state basic skills test in 
reading increasing from 77% to 90% over three years” (Patall, 2010, p. 417).   Patall (2010) also 
looked at the correlational study by Wheeler (1987).  Wheeler (1987) scrutinized the relationship 
between the length of the school day and the achievement of sixth grade students on the math, 
reading, and writing assessments of 1,030 schools in California.  It was actuated the length of the 
school day “significantly predicted school level achievement test scores, with longer schools 
days predicting higher scores” (Patall, 2010, p. 417).  Wheeler (1987) also determined a positive 
relationship between the length of the school day and reading and writing scores of those who 
attended both high socioeconomic and low socioeconomic schools (reading= 2.72 p< .01, 
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writing= 3.26 p<.01, mathematics= 2.89 p<.01).  This relationship was not found at schools 
within communities with middle socioeconomic backgrounds (Patall, 2010).  Patall (2010) also 
indicated “there was a positive association between school time and middle-high SES schools.  
The relationship between the length of the school week and writing scores was stronger for 
students at low SES schools compared to students at high-SES schools” (p. 417).   
Patall (2010) also inspected the study by Bishop, Worner, and Weber (1988).  The study 
looked at the effect of extending the school day by one period for one calendar year in a small 
rural high school in Virginia.  There were mixed results from this study; a negative implication 
included a decrease in grade point average (GPA) for eighth through tenth graders.  This study 
also had a very small sample size, did not use a methodology, and did not base their findings off 
hard data.   
Upon conclusion, Patall (2010) explained, “The research on extended time leaves much 
to be desired.  The research designs are weak for making strong causal inferences, and outcomes 
other than academic achievement have yet to be the focus of the study” (p. 431).  Patall (2010) 
also concluded that since the results were inconclusive, the effects of the longer school day and 
year are undetermined.  Many of the works included in Pattal’s meta-analysis have weak 
methodologies and small sample sizes and resulted in inconclusive research.   
Theoretical Framework 
In order to find the most influential variable on middle school student achievement, 
diverse variables were investigated.  Through the existing literature, my study was supported by 
the production function theoretical framework; the influence of student, teacher, and school 
variables (inputs) were portrayed against the output of the NJ ASK test.   The production 
function theory molds the study to describe the relationship between the variables listed on the 
NJ Report Card and student achievement on the NJ ASK for Grades 6, 7, & 8 (Greenwald, 
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Hedges, & Laine, 1996).  Pigott, Williams, Polanin, and Wu-Bohanon (2012) explained,  
“Education production functions are commonly used to study the relationship between school 
inputs (predictors) such as per-pupil expenditure (PPE) and student outputs (outcomes) such as 
academic achievement” (p. 1). In this study, the output (which is student achievement on the NJ 
ASK) is determined by the input (consisting of student, staff, and school variables).  Aigner and 
Chu (1968) determined “for the goal of fitting a function through a series of observations on 
firms for outputs and several inputs, this implies that an ‘average’ function is obtained” (p. 826). 
Table 3 
Input/Output Table:  Summary of Findings of Student, Staff, and School Variables on Student 
Achievement 
 
Input: 
NJ Report Card Variables 
Output:  NJ ASK 6,7 & 8  
Language Arts & Mathematics 
Student Attendance Although there were limitations within the research, it was 
concluded that student attendance is positively associated with 
student achievement.  Students with low attendance rates 
experience low achievement.  It was found that low student 
attendance had a stronger correlation with students at the 
middle school level as well as those in ninth grade.   A strong 
correlation was found between low student attendance and 
students from a low socioeconomic background. 
 
Student Mobility The research found that there is a negative effect with student 
achievement and mobility.  Moving during the school year has 
an increased effect on student academic achievement when 
compared to moving between school years.   
 
Student with Disabilities The research on students with disabilities concludes that since 
these students have a harder time reaching proficiency levels, 
school achievement numbers will decrease.  The research is 
mixed and a deeper look is needed to reveal the positive and 
negative effects of students with disabilities taking high stakes 
tests. 
   
Student SES SES was determined to be one of the strongest indicators of 
student achievement. Higher SES is highly correlated to 
increased academic achievement. SES almost always was 
found to have the strongest relationship with student 
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achievement.  The relationship was mainly negative; overall 
schools with a higher population of students qualifying for free 
and reduced lunch did progressively worse than schools with a 
lower population of these students.   
   
Students with Limited English 
Proficiency 
Positively related to lower student achievement.  The research 
determined that LEP (Limited English Proficient) students who 
have become proficient in English achieve higher than those 
who are native English speakers and English Language learners 
(ELL).  It was also found that English Language Learners from 
low socioeconomic backgrounds have lower achievement rates 
when compared to other ELL students.    
   
Faculty Mobility Faculty mobility rate negatively influences student 
achievement.  Research found that the teacher mobility rate was 
high in urban schools with large concentrations of 
disadvantaged students.  Many factors such as working 
conditions, leadership, and student race/ethnicity have lead to 
increased mobility among teachers.   
 
Faculty Attendance  Research found that teacher absence has the greatest effect on 
middle school students.  Teacher absence is negatively 
associated with student achievement.   
 
Faculty Credentials Teacher credentials were found to impact student achievement 
in math and at the middle school level in math and science.  It 
was found that there are more inexperienced teachers in the 
disadvantaged urban districts.  Teachers with higher credentials 
positively affect student achievement.   
 
Instructional Time According to the research, instructional time does not make a 
difference unless the time is spent engaging students.  
 
Length of School Day The research had mixed results.  Lengthening the school day 
and year has proved to be beneficial to disadvantaged students.  
The research points out the importance in deciphering between 
allocated and engaged time. There is a lack of quality research 
on this topic and the existing research is inconclusive.    
 
Class Size Class size had a significant effect on student achievement, 
especially in the early grades.  It was found that students from 
disadvantaged backgrounds who experienced smaller class 
sizes in grades K-3 were more likely to graduate from high 
school.   
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CHAPTER III 
METHODOLOGY 
 I conducted this quantitative research study to explain the influence of the student, staff, 
and school variables on student achievement in relation to the length of the school day. Because 
of the lack of existing quantitative research on the specific topic of time in school, I explored the 
influence of the length of the school day on middle school student achievement as measured by 
the results from the NJ ASK for Grades 6, 7, and 8 in Language Arts and Mathematics.  The 
study measured the influence of the minutes of the school day on achievement while controlling 
for student, school, and staff variables.  This study adds to the existing literature, providing 
policy makers and school administrators with the data and evidence to promote reform or 
funding for length of time programs and initiatives that will better serve students.   
Research Design 
I used a cross sectional explanatory research design.  A correlational design was used to 
explain the relationship that exists between the length of the school day and student achievement 
on the middle school NJ ASK Language Arts and Mathematics sections.  “Correlations are 
statistics that are used to assess the association or relationship between two variables” (Leech, 
Barrett, & Morgan, 2011, p. 282).  The design in this quantitative, explanatory, non-experimental 
study also served to determine to what degree the relationship exists between the variables and 
student achievement.  “Non-experimental research is frequently an important and appropriate 
mode of research in education (Johnson, 2001, p. 3).   
The correlational design was used as the backbone of the study to create hierarchical 
regression models to examine the influence of the independent variable on the dependent 
variables. In hierarchical multiple regression models, a dependent variable is determined from 
 
 
 
 
70 
various predictor variables (Leech et al., 2011).  “It is preferable to use the hierarchical method 
when one has an idea about the order in which one wants to enter predictors and wants to know 
how predictions by certain variables improve on predictions by others” (Leech et al., 2011, p. 
106).  In this study, a multiple regression model was used in order to specify which variables 
influenced achievement.  Deciphering which student variable (mobility, attendance, percentage 
of special education students, percentage of limited English proficient students, and 
socioeconomic status), staff variable (attendance, mobility, advanced degrees), and school 
variable (school size, instructional time, length of the school day) had a statistically significant 
relationship to the percentage of students who scored Proficient and Advanced Proficient on the 
NJ ASK 6, 7, and 8.   The researcher was able to distinguish between the variables with both 
significance and strength of the correlation by performing a simultaneous multiple regression.  
The strongest variables were used to run separate regression models for each grade level.   
Research Questions 
Research Question 1:  What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 6 on the standardized 
assessment in Language Arts measured by the New Jersey Assessment of Skills and Knowledge 
6 for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 2:  What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 6 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 6 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 3: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 7 on the standardized 
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assessment in Language Arts measured by New Jersey Assessment of Skills and Knowledge for 
the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 4: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 7 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 7 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 5:  What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 8 on the standardized 
assessment in Language Arts measured by New Jersey Assessment of Skills and Knowledge 8 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Research Question 6: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 8 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 8 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Null Hypotheses 
Null Hypothesis 1:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge scores when  
controlling for staff, student and district variables. 
Null Hypothesis 2:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 6 Language 
Arts scores of public schools within districts leveled A-J. 
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Null Hypothesis 3:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 6 
Mathematics scores of public schools within districts leveled A-J. 
Null Hypothesis 4:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 7 Language 
Arts scores of public schools within districts leveled A-J. 
Null Hypothesis 5:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 7 
Mathematics scores of public schools within districts leveled A-J 
Null Hypothesis 6:  No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 8 Language 
Arts scores of public schools within districts leveled A-J. 
Null Hypothesis 7: No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 8 
Mathematics scores of public schools within districts leveled A-J. 
Sample Population/Data Source 
The sample for this study consisted of public middle schools within the 21 counties of 
New Jersey.   The study excluded magnet schools, vocational schools, charter schools, and 
special education schools. The schools that were included in the sample met the following 
criteria: 
A.  The schools were classified as public.   
B. The schools contained Grades, 6, 7, and 8. 
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C. The schools reported all testing and demographic information to the New Jersey 
Department of Education  
The number of schools that had complete data for each subject for Grades 6, 7, and 8 
included the following:   
 Grade 6 Language Arts (n=786) and Grade 6 Mathematics (n=786).   
 Grade 7 Language Arts (n=644) and Grade 7 Mathematics (n=653).   
 Grade 8 Language Arts (n= 645) and Grade 8 Mathematics (n=640).   
Data Collection 
The data for this study were retrieved from the New Jersey Department of Education’s 
website (http://www.state.nj.us/education/reportcard/2011/index.html). The 2011 School Report 
Card Excel spreadsheet was downloaded and saved in a data file. County, district, and school 
codes were merged in order to create a unique identification code.  Data from all public, non-
charter elementary, middle, and high schools that tested students in Grades 6-8 on the New 
Jersey Assessment of Skills and Knowledge (NJ ASK) were used in this study (see Table 4).  
Various sorting options were utilized to remove data for all schools who did not house Grades 6-
8, schools that were considered vocational, alternative, or charter.  Schools that did not report 
portions of the data were also eliminated from the study.  The remaining schools arranged by 
grade level were arranged into Microsoft Excel alphabetically by county.  The researcher then 
created a separate workbook for each grade level.  Within the workbooks, there were three 
worksheets, one for the Language Arts scores, one for the Mathematics Scores, and one for the 
school breakdown by District Factor Group (DFG).   
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Table 4 
Data Retrieved from the NJDOE and Utilized in the Excel Spreadsheet 
County Name 
District Name 
School Name 
School Type 
DFG 
School Day (minutes) 
Student Mobility 
Faculty Attendance 
Student Attendance 
Faculty Master’s Degree or Higher 
Faculty Mobility 
Enrollment 
Percentage of Students with Limited English Proficiency 
Percentage of Students with Disabilities 
Percentage of Students on Free or Reduced Lunch 
 
 
The results of the New Jersey Assessment of Skills and Knowledge 6, 7, and 8 were 
added to the spreadsheet.  The percentages of the students who scored Proficient or Advanced 
Proficient (TPAP) were classified together.   
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 Total Proficient for Math in Grade 6 and Total Advanced Proficient for Math in 
Grade 6 
 Total Proficient for Math in Grade 7 and Total Advanced Proficient for Math in 
Grade 7 
 Total Proficient for Math in Grade 8 and Total Advanced Proficient for Math in 
Grade 8 
 Total Proficient for Language Arts in Grade 6 and Total Advanced Proficient for 
Language Arts in Grade 6 
 Total Proficient for Language Arts in Grade 7 and Total Advanced Proficient for 
Language Arts in Grade 7 
 Total Proficient for Language Arts in Grade 8 &Total Advanced Proficient for 
Language Arts in Grade 8 
The clean and formatted data were in correct form to be imported into IBM’s SPSS 
statistical software.  I identified the number of schools that met the criteria and categorized them 
by District Factor Group information found in the NJDOE databases.  
The number of traditional public schools that housed and tested Grade 6 students was 
n=786 (see Table 5).   
Table 5 
 
Number of Grade 6 Schools within Their District Factor Groups for Language Arts 
 
DFG Number of Schools DFG Number of Schools 
A 188 FG 103 
B 102 GH 83 
 
 
 
 
76 
CD 88 I 105 
DE 98 J 24 
 
 
The number of traditional public schools that housed and tested Grade 6 students in 
Mathematics was n = 786  (see Table 6). 
Table 6 
 
Number of Grade 6 Schools within Their District Factor Groups for Mathematics 
 
DFG Number of Schools DFG Number of Schools 
A 188 FG 103 
B 102 GH 83 
CD 88 I 105 
DE 98 J 24 
 
 
 
The number of traditional public schools that housed and tested Grade 7 students in 
Language Arts was 644 (see Table 7). 
Table 7 
 
Number of Grade 7 Schools within Their District Factor Groups for Language Arts  
 
DFG Number of Schools DFG Number of Schools 
A 146 FG 77 
B 84 GH 72 
 
 
 
 
77 
CD 69 I 96 
DE 81 J 19 
 
 
 
The number of traditional public schools that housed and tested Grade 7 students in 
Mathematics was 653 (see Table 8). 
Table 8 
 
Number of Grade 7 Schools within Their District Factor Groups for Mathematics 
 
DFG Number of Schools DFG Number of Schools 
A 148 FG 78 
B 85 GH 72 
CD 69 I 98 
DE 81 J 22 
 
 
 The number of traditional public schools that housed and tested Grade 8 students in 
Language Arts was 645 (see Table 9). 
Table 9 
 
Number of Grade 8 Schools within Their District Factor Groups for Language Arts 
 
DFG Number of Schools DFG Number of Schools 
A 143 FG 76 
B 84 GH 71 
 
 
 
 
78 
CD 68 I 98 
DE 81 J 22 
 
The number of traditional public schools that housed and tested Grade 8 students in 
Mathematics was 640 (see Table 10). 
Table 10 
 
Number of Grade 8 Schools within Their District Factor Groups for Mathematics  
 
DFG Number of Schools DFG Number of Schools 
A 140 FG 76 
B 84 GH 7 
CD 68 I 98 
DE 81 J 22 
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Student Attendance Rate 
Student Mobility  
Percentage of Students with Disabilities 
Percentage of Students with Limited English Proficiency 
Percentage of Students with Free or Reduced Lunch 
Percentage of Staff with Advanced Degrees 
Staff Mobility Rate 
Staff Attendance 
Length of School Day 
School Size 
 
Figure 1.  Simultaneous regression framework. 
Data Analysis 
The sample sizes necessary to achieve statistical significance of the regression models 
were calculated based on being able to identify a p value of at least .05. and an effect size of at 
least 0.50.  The strength and direction of the relationships between independent and dependent 
variables was determined by examining the standardized beta coefficients. For the simultaneous 
multiple regression models, I used a formula advocated by Field (2009) to determine if the 
samples were large enough to find the desired level of statistical significance. Field (2009) 
suggested 50+8(k), with k representing the number of predictor variables, as an appropriate 
method to calculate sample size.  There were up to ten predictor variables used in the various 
models for this study. Therefore I needed a minimum equaling 50 + 8(10) = 130 for enough 
power to detect an effect size of at least .50 at the 95% confidence level. For the hierarchical 
NJ ASK 6, 7, & 8 
Language Arts 
& 
Mathematics 
Results 
 
 
 
 
80 
regression models Field (2009) provided a formula (104 + k) for appropriate predictive power (p. 
274).  Since k represented the number of variables used in the study, a total of 114 cases were 
needed to provide significant predictive power.  Because I had over 600 samples for each subject 
from each grade level, the number provided enough power to result in a statistically significant 
effect size (.50) at the 95% confidence interval (Field, 2009).  
I began the analysis phase for each grade level and subject area by exploring the data to 
determine whether the dependent variables met the assumption of normality. I conducted 
measures of skewness for the dependent variables, histograms, and two tests of normality. 
After that, I began to conduct a simultaneous multiple regression model (see Table 11 for 
the list of variables included in this model) and correlation coefficient matrix that involved all of 
the independent variables for each grade level and each subject area.  This initial matrix and 
regression model enabled me to identify potentially statistically significant variables. Then I ran 
a backwards simultaneous regression model where the dependent variable total proficient and 
advanced proficient (TPAP) were run against all of the independent variables. This model 
enabled me to verify the results from the initial simultaneous model.  
Pedhazur (1986) concluded, "Multiple regression also may be useful (1) in determining 
whether a particular effect is present, (2) in measuring the magnitude of a particular effect, and 
(3) in forecasting what a particular effect would be, but for an intervening event" (pp. 181, 182).  
Hierarchical multiple regression enabled the variable to be entered in a sequential manner.  The 
first regression was run with the dependent variable being the total proficient and advanced 
proficient (TPAP) against all of the independent variables. The models brought to light the 
percentage of variation each independent variable had on the TPAP of the New Jersey 
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Assessment of Skills and Knowledge 6, 7, and 8 Language Arts and Mathematics test (dependent 
variable).   
Next I used the statistically significant variables identified in the initial regression models 
to inform the creation of hierarchical regression models.  Hierarchical models can help 
researchers determine how much influence a specific predictor variable might have on the 
dependent variable. 
Hierarchical models were used at each grade level and subject area. Hinkle, Wiersma, 
and Jurs  (2003) explained the criterion variable is predicted by multiple predictor variables and 
the correlation of two variables enable the researcher to make predictions.  Witte and Witte 
(2010) stated that the researcher can hypothesize the value of the criterion variable (Y) based on 
the information about the value of the predictor variable (X).   
Further analysis was utilized to compare groups of students regarding their 
socioeconomic status (SES) and the length of the school day.  The researcher was able to 
determine the trends within groups and the interaction effect by labeling the dependent variable 
and fixed factors.  This was performed by using univariate analysis and visual binning to create 
cut points for SES (1= wealthy, 2= median, 3= low SES) and the length of the school day (1= 
short, 2= mean, 3=long).  Discretion was used for creating the cut points.  If distributions were 
normal, three cut points were used, while the group was split in half for abnormal distributions.  
As a first step, a factorial ANOVA was run using both the SES and length of school day bins as 
factors.  This helped to determine if there were significant differences in the NJ ASK passing 
percentages between the three school-day-length bins and three SES bins.  This also determined 
whether there was a significant interaction between school day length and SES on the NJ ASK 
passing rates.  Secondly, a univariate analysis of variance (one-way ANOVA) was also run, 
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using all nine possible combinations of school day length and SES bins as the grouping variable. 
The nine possible combinations were created by selecting one of the school-day-length bins 
(short, mean, long) and one of the SES bins (wealthy, median, low SES) to test all the 
combinations of pairs of means (Leech, Barrett, & Morgan, 2011).  Although very complex, the 
multiple comparisons included all possible combinations of pairs; this enabled me to find the 
exact difference between the school day length and socioeconomic statuses.   
Table 11   
Simultaneous Regression Models 
 
 
Model 1A LAL 6
th
 Grade All Staff, Student, and School 
Variables  
Faculty Attendance Rate 
     Faculty Mobility Rate 
Percentage of Staff with 
Master’s Degree or Higher 
Student Attendance Rate 
     Student Mobility Rate 
     Percentage of Students    
Eligible for Free or 
Reduced Lunch (SES) 
     Percentage of Students   
with Limited English 
Proficiency 
Percentage of Students with 
Disabilities 
Length of School Day in 
Minutes 
Length of Instructional Day 
in Minutes 
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Model 1B Math 6
th
 Grade All Staff, Student, and School 
Variables  
Faculty Attendance Rate 
Faculty Mobility Rate 
Percentage of Staff with 
Master’s Degree or Higher 
Student Attendance Rate 
Student Mobility Rate 
Percentage of Students 
Eligible for Free or 
Reduced Lunch (SES) 
Percentage of Students with 
Limited English 
Proficiency 
Percentage of Students with 
Disabilities 
Length of School Day in 
Minutes 
Length of Instructional Day 
in Minutes 
 
Model 2A LAL 7
th
 Grade All Staff, Student, and School 
Variables  
Faculty Attendance Rate 
Faculty Mobility Rate 
Percentage of Staff with 
Master’s Degree or Higher 
Student Attendance Rate 
Student Mobility Rate 
Percentage of Students 
Eligible for Free or 
Reduced Lunch (SES) 
Percentage of Students with 
Limited English 
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Proficiency 
Percentage of Students with 
Disabilities 
Length of School Day in 
Minutes 
Length of Instructional Day 
in Minutes 
 
Model 2B Math 7
th
 Grade All Staff, Student, and School 
Variables  
Faculty Attendance Rate 
Faculty Mobility Rate 
Percentage of Staff with 
Master’s Degree or Higher 
Student Attendance Rate 
Student Mobility Rate 
Percentage of Students 
Eligible for Free or 
Reduced Lunch (SES) 
Percentage of Students with 
Limited English 
Proficiency 
Percentage of Students with 
Disabilities 
Length of School Day in 
Minutes 
Length of Instructional Day 
in Minutes 
 
Model 3A LAL 8
th
 Grade All Staff, Student, and School 
Variables 
Faculty Attendance Rate 
Faculty Mobility Rate 
Percentage of Staff with 
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Master’s Degree or Higher 
Student Attendance Rate 
Student Mobility Rate 
Percentage of Students 
Eligible for Free or 
Reduced Lunch (SES) 
Percentage of Students with 
Limited English 
Proficiency 
Percentage of Students with 
Disabilities 
Length of School Day in 
Minutes 
Length of Instructional Day 
in Minutes 
 
Model 3B Math 8
th
 Grade All Staff, Student, and School  
Variables  
Faculty Attendance Rate 
Faculty Mobility Rate 
Percentage of Staff with 
Master’s Degree or Higher 
Student Attendance Rate 
Student Mobility Rate 
Percentage of Students 
Eligible for Free or 
Reduced Lunch (SES) 
Percentage of Students with 
Limited English 
Proficiency 
Percentage of Students with 
Disabilities 
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Length of School Day in 
Minutes 
Length of Instructional Day 
in Minutes 
 
Dependent Variables  
The percentages of students rated Proficient or above at each grade level 6-8 in 
Mathematics and Language Arts from the New Jersey Assessment of Skills and Knowledge (NJ 
ASK) were the dependent variables. The NJ ASK is aligned to the state’s core curriculum 
content standards (CCCS) and is utilized to measure the performance of students on this 
curriculum content. “New Jersey’s state-required assessment program was designed to measure 
the extent to which all students at the elementary-, middle-, and secondary-school levels have 
attained New Jersey’s CCCS” (NJDOE, 2011).   The test illustrated where the students were 
regarding mastery of the content standards.  “It is designed to show the progress students are 
making in mastering the skills and knowledge set forth in New Jersey’s CCCS for Language Arts 
and Mathematics”  (Gemellaro, 2012, p. 96).   According to Tienken (2008), the test scores have 
various uses including “ . . . used as a diagnostic tool for students in need of remedial help” (as 
cited by Gemellaro, 2012, p. 96).   Students were classified by NJDOE bureaucrats and labeled 
by their scores as Partially Proficient (scored <200), Proficient (scored between 200-250), and 
Advanced Proficient (scored between 250-300).  According to the NJDOE, students who scored 
at the Partially Proficient level are below the state minimum proficiency and are candidates for 
instructional support (NJDOE, 2012 A).   
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Instrumentation  
            The New Jersey Department of Education’s (2012 B) Technical Report for 2011 
illustrated there were various components called content clusters within both the Language Arts 
and Mathematics test. 
Table 12 
 
NJ ASK 2011 Language Arts and Mathematics Content Clusters for Grades 6-8 
 
 
Language Arts (LAL) 
 
 
Mathematics  
Reading 
Working with text 
Analyzing text 
Writing 
Speculative prompt 
Expository prompt 
Numbers and numerical operations 
Geometry and measurement 
Patterns and algebra 
Data analysis, probability, and discrete 
mathematics 
 
Reliability and Validity 
The New Jersey Department of Education (NJDOE) bureaucrats commented that the 
New Jersey Office of State Assessments (OSA) was responsible for the implementation of the 
criterion-referenced exam, which aimed to “provide information about each student’s 
achievement in the areas required by New Jersey’s CCCS” (NJDOE, 2011, p. 12).  In addition to 
the work of OSA, Measurement Incorporated (MI) created the testing materials, scored the test 
questions, and dispersed the materials to the school districts.  The assessment was created, 
implemented, and “ . . . serves as an indicator, therefore, that can be used to ensure that local 
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instructional programs are aligned to those content standards and that students are mastering the 
knowledge and skills required by the end of each grade” (NJDOE, 2011, p. 12 ).    
Pursuant to the federal law, the NJDOE was mandated to utilize assessment instruments 
that result in reliable results.  The NJDOE Technical Report also made clear that the results of 
the NJ ASK 6-8 were reliable and that the Standard Error of Measurement (SEM) was 
reasonable (NJDOE, 2011, p. 112).   The NJDOE (2011) score interpretation manual for Grades 
3-8 stated that the assessment is “ . . . designed to optimize scale score test-retest reliability; it is 
not possible to produce a test with scores that are 100% reliable. A student’s NJ ASK score 
should, therefore, be considered an estimate of student performance level” (p. 23).  Pereira 
(2011) concluded that the NJ ASK assessments were created under the classical test theory 
(CTT), which is “built upon the ideals that a total test is comprised of multiple items” (p. 142).  
The NJDOE Technical Report also stated that the questions of the test were scaled, calibrated, 
and equated to gain information about the quality of each.   
 According to the New Jersey Department of Education (NJDOE) Technical Report for NJ 
ASK (2011), Cronbach’s coefficient alpha was utilized to determine the variance of the raw 
score.  Cronbach’s alpha was used to confirm the internal consistency reliability of the score 
percentages (Morgan, Leech, Gloekner & Barret, 2011).  Morgan et al. explained the alpha is 
used for correlations and, in order to provide support, must be positive and over .70 (2011).   
 Reliability is the degree to which a test consistently measures what it is measuring. The 
more reliable a test is, the more confidence we can have that the scores obtained from the 
test are essentially the same scores that would be obtained if the test were re-administered 
to the same test takers at another time or by a different person. If a test is unreliable . . . 
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then scores will likely be quite different every time the test is administered (Gay, Mills, 
& Airasian, 2009, p. 158).   
The New Jersey Ask Technical Report had the coefficient alpha score and standard error 
of measurement (SEM) available for all the grade levels used in this study.  Periera (2012, citing 
Tienken, 2008; Frisbie, 1988; Rudner & Schafer, 2001) explained, “A reliability estimated of at 
least .85 out of a possible 1.00 should be used when an education leader makes high-stakes 
decisions about students” (p. 144).  Tienken and Wilson (2005) claimed “lower levels of 
reliability mean an increase in score error and a decrease in instrument precision. The lack of 
instrument precision can produce results that lead district administrators, teaching staff, policy 
makers, and the general public to draw faulty conclusions about the effectiveness of staff, 
programs, and curricula” (p. 6).   
Table 13 
 
2010-2011 Coefficient Alpha and SEM by Grade and Content Area 
 
Grade Level & Subject Coefficient Alpha Score Standard Error of 
Measurement (SEM) 
6
th
 grade LAL .89 3.40 
7
th
 grade LAL .88 3.52 
8
th
 grade LAL .91 3.25 
6
th
 grade Math .91 3.23 
7
th
 grade Math .92 3.20 
8
th
 grade Math .92 3.13 
 
 
Robinson (2012) explained that in order for the instrument to have validity, there must be 
“ . . . evidence of careful test construction; adequate score reliability; appropriate test 
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administration and scoring; accurate score scaling, equating, and standard setting; and careful 
attention to fairness for all examinees” (p. 121).  The NJDOE technical report implied the state 
must provide validity with the content on the test in relation to the content standards. Questions 
were aligned to the New Jersey Core Content Standards.  Validity within the internal structure 
was determined through a correlation analysis of the content clusters.  The state also kept the 
standards of educational and psychological testing in consideration. The construct validity 
concentrated on the internal structure and enabled the state to study student performance within 
content areas utilizing different testing methods.   Robinson (2012) averred the following: 
Once the standards were placed in effect during 1996, updates to Administrative Code 
N.J.A.C. 6A:8 required districts to align all curriculum to the standards, requiring that 
teachers provide instruction according to the standards, ensure student performance is 
assessed in each content area, and provide teachers with opportunities for professional 
development that focuses on the standards (p. 122).   
Gemellaro (2012) construed “the construct validity of the test can be analyzed by the use 
of correlation coefficients (Pearson’s)” (p. 99). According to the technical report, the New Jersey 
Ask Grade 6-8 scores were scaled by the raw points, the item response theory, and the 
performance standard level.  Klein (2005) determined students’ raw scores are comprised of two 
parts, true results and random error.  Brennan (2011) explained that all measurement procedures 
contain error and stated, “From this perspective on measurement, ‘error’ does not mean mistake 
in the conventional sense, and what constitutes error in scores from a measurement procedure is, 
in part, a matter of definition” (Brennan, 2011, p. 1).   
In conclusion, these scores are used to make high-stakes decisions about students; and 
since there were internal flaws on these tests including standard error of measurement (SEM), 
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Tienken (2009) argued that “the technical characteristics for the test results and the inherent 
social justice issues cannot justify the possible negative consequences attached to their use in a 
high-stakes manner. The confluence of sub-domain reliability estimates, relationships between 
District Factor Group and student test results, and sizeable standard error of measurement creates 
a conundrum for educators" (p. 58). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
92 
 
CHAPTER IV 
ANALYSIS OF THE DATA 
Introduction 
My purpose for this cross-sectional, correlational, explanatory study was to explain the 
influence of the length of the school day on the total percentage of students who scored 
Proficient or Advanced Proficient (TPAP) on the New Jersey Ask (NJ ASK) in both Language 
Arts and Mathematics in Grades 6-8.  The data analyzed included the length of the school day 
with controlled student, staff, and school variables.   I aimed to provide research-based evidence 
on the intervention imposed on some school districts by New Jersey State and district officials.  
The results from the study serve to distinguish how much this intervention can help students 
based upon their socioeconomic status (SES).  
Because the analysis performed in this study categorized specific degrees of 
socioeconomic status (high, median, and low SES) and lengths of the school day (short, mean, 
and long), a separate research question was included: What is the influence of the length of 
school day on student achievement in schools that serve students in the lowest third of the socio-
economic strata compared to the influence on student achievement in schools that serve students 
in the middle and top third of the socioeconomic strata?   
Independent Variables 
 
Existing research suggested variables that influence the percentage of Proficient and 
Advanced Proficient students on the New Jersey Assessment of Skills and Knowledge 6-8 (see 
Table 14).   
 
 
 
 
 
93 
 
Table 14 
 
Variables and Names of Independent Variables  
 
Variable Label Description 
Student Mobility Stmobility Student mobility rate 
Student Attendance Attendance  Percentage of student 
attendance.   
Students with low Socio-
economic status 
SES Percentage of students eligible 
for free or reduced lunch.   
Limited English Students  ELL Percentage of students who 
are not English proficient. 
Students with Disabilities DIS Percentage of students with 
disabilities.   
Faculty with a Masters degree 
of higher 
Ma+ Percentage of faculty with a 
master’s degree or higher.   
Faculty Mobility Fmobility Percentage of faculty that have 
left the school. 
Faculty Attendance Fattend Faculty attendance rate  
Length of the School Day SchDayLength The number of minutes in a 
school day.   
School Enrollment  SchoolEnroll Total number of students in 
the school.   
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The current federal education legislation required states to report school accountability 
data through the school report card. The publically available state report card for every school 
was available and contained information regarding the staff, students, and school.  The report 
card was found on the New Jersey Department of Education website and was downloaded into 
Microsoft Excel.  The information regarding the 2010-2011 New Jersey Assessment of Skills 
and Knowledge, which was a state mandated test, was downloaded and information regarding 
the staff, students, and schools was organized by subject (Language Arts and Mathematics) and 
by grade level.  Data regarding grade levels other than 6, 7, and 8 were deleted.   
Procedure 
For each subject and grade, the following three-step procedure was used to determine the 
significant independent variables and their relative predictive strengths.  The first step was to run 
an “enter method” simultaneous multiple regression that included all the ten independent 
variables outlined above.  All the variables were run at once.  The purpose of this step was to 
determine which of the variables were statistically significant predictors.  The second step was to 
run a multiple regression using the backward method to confirm or disconfirm the findings from 
the initial regression.  The backwards method began with running a regression that used all ten 
independent variables and then excluded them sequentially starting with the variable that was 
least significant (i.e., highest p value).  The next part of this second step consisted of excluding 
that variable and rerunning the regression using the remaining ten variables.  The variables that 
were not statistically significant were automatically excluded from future models.  The process 
was repeated until the model included all significant independent variables.  If the p value was 
greater than .10, then it was removed from the model. I allowed variables with p values of .10 or 
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less to be included to guard against excluding a potentially statistically significant variable due to 
model error.  
The third step was to run a series of hierarchical regressions.   This began with using the 
strongest statistically significant independent variable that was obtained from the backwards 
analysis.  Subsequent regressions were performed one at a time by adding an additional 
independent variable that was next in significance from the backwards regression to create a 
series of hierarchical models.  The final regression from this third step was the selected 
regression model for the particular grade and subject.  This model was used to determine what 
factors influenced the New Jersey Assessment of Skills and Knowledge passing percentage for 
the grade and subject as well as their relative contributions.  Once the following model was 
determined in step three, the following statistics were noted.   
1.  Overall statistical significance which was obtained from the ANOVA table 
2.  The R squared and R squared changes were used to find out which variables contribute 
the most to the R squared value.  These values were found in the Model Summary 
table 
3.  Also from the model summary table, the Durbin Watson statistic was noted.   
4.  Beta values associated with each statistically significant coefficient were noted in the 
coefficients table.   
5.  The collinearity statistics—more specifically the tolerance and variance inflation 
factor (VIF)—were determined in the coefficients table 
6.  Residual statistics 
In addition to the models described above, for each grade level and subject analyses of 
variance (ANOVAs) and univariate analyses were also run, using both socioeconomic status 
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(SES) and the length of the school day as grouping variables.  In order to convert the continuous 
SES and length of school day values into discrete groups, visual binning was used to cut both the 
SES and length of the school day values into three equal size groups.  The codes for the SES 
binning groups were labeled as follows:  1 = wealthy incomes, 2 = median incomes, and 3 = high 
concentration of low socioeconomic status.  Similarly, the codes for length of the school day 
groups were labeled as follows:  1 = shorter school day, 2 = mean school day, and 3 =long school 
day.  Once the codes were determined for SES and length of the school day, a separate factorial 
(i.e., two-way) ANOVA was run on each grade and subject, using the two sets of visual binning 
groups as grouping variables.  
The purpose of the factorial ANOVA was to determine if there were significant 
differences in the New Jersey Assessment of Skills and Knowledge (NJ ASK) passing 
percentages separately for the SES and length of school day bins as well as whether there was an 
interaction between the SES and length of school day on the NJ ASK passing rates.   In addition 
to running the two-way factorial ANOVA, a one-way ANOVA was run.  This ANOVA used 
nine different groupings.  The nine groupings were set to be each possible combination of the 
SES bin and the length of the school day bin.  The one-way ANOVA served as a post hoc 
confirmation for the exact pairs of SES and the length of school day bin combinations where 
there were significant differences in the NJ ASK passing rate.   
Grade 6 Mathematics 
I calculated the means and standard deviations for the dependent and independent 
variables used in the regression analyses (Table 15).  The mean percentage of students who 
achieved proficiency or above was approximately 76 with a standard deviation of approximately 
17. The mean percentage of students who qualified for free or reduced lunch was approximately 
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37. The mean school enrollment was 552 students and the mean school day length was 394 
minutes.  Student mobility averaged around 10% and faculty mobility was less than 5%.  Faculty 
attendance was above 95%, and approximately 43% of the staff held a master’s degree or higher.  
Table 15    
Grade 6 Mathematics Descriptive Statistics Table 
  
 Mean 
Std. 
Deviation N 
TPAPM6 76.169 17.2820 786 
%SES 37.677 34.6874 786 
%DIS .861 3.6409 786 
%ELL .707 3.7939 786 
Attendance 95.482 1.4414 786 
SchoolEnroll 552.029 283.9778 786 
SchDayLength 394.31 19.211 786 
STMOB 10.999 10.2590 786 
FATTEND 95.720 4.1558 786 
FMOBILITY 4.650 7.0174 786 
MA+ 43.910 14.7794 786 
 
 
Next I calculated descriptive statistics for the dependent variable Grade 6 Mathematics 
percent of scores proficient or above on the New Jersey Assessment of Skills and Knowledge to 
determine if it met the assumptions of normality. Table 16 presents the descriptive statistics for 
the total percentage of Proficient and Advanced Proficient scores on the New Jersey Assessment 
of Skills and Knowledge for Grade 6 Mathematics.  The mean percentage of students achieving 
proficiency or above was about 76, the median was 80, and standard deviation was 17.  The 
skewness of the scores was -1.190 and kurtosis was -.997.  The Shapiro-Wilk test showed that 
the distributions of the NJ ASK passing percentages are significantly different from normal (W 
(786) = .90, p= .001 > .05).   The z-score (-13.68) was determined by dividing the skweness by 
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the standard error.  The score was less than -1.96 and determined there is a significant left skew.   
The z-score for kurtosis (5.73) was greater than 1.96 and therefore concluded to have a 
significantly positive kurtosis. Field (2012) explained, “A distribution with a positive kurtosis 
has many scores in the tails (a so-called heavy tailed distribution) and it is pointy.  This is known 
as a leptokurtic distribution” (p. 20). Because the sample size was large, the normality 
requirements were relaxed and the statistical analyses were performed.    
Table 16 
Grade 6 Mathematics Descriptive Statistics for Dependent Variable Table 
 
 Statistic Std. Error 
TPAPM6 Mean 76.169 .6164 
95% Confidence 
Interval for Mean 
Lower Bound 74.959  
Upper Bound 77.379  
5% Trimmed Mean 77.527  
Median 80.850  
Variance 298.669  
Std. Deviation 17.2820  
Minimum 15.8  
Maximum 100.0  
Range 84.2  
Interquartile Range 20.7  
Skewness -1.190 .087 
Kurtosis .997 .174 
 
Table 17 
Grade 6 Mathematics Tests of Normality Table 
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPM6 .129 786 .000 .897 786 .000 
a. Lilliefors Significance Correction 
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Figure 2.  Grade 6 Mathematics histogram of NJ ASK passing percentage. 
 
To confirm that the sample size was producing the statistically significant results on the 
tests of normality (Table 18), I conducted descriptive tests on a smaller random sample. I used a 
sample size equivalent to that necessary to conduct a hierarchical regression (n=97). The results 
of the descriptive statistics (Table 19) for the smaller sample suggest that the skewness improved 
from -1.190 to -.917, as did the shape of the distribution.  The issues with normality of the data 
in these samples were most likely an artifact of a large sample size. Because of the large sample 
size, the normality requirements were relaxed and the regression analyses were performed.  
Although the dissertation focused in on New Jersey Assessment of Skills and Knowledge data 
from all the schools that administered the test in 2011 for each particular grade/subject 
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combination, one may still consider this to be a sample drawn from the population of NJ ASK 
results over all years for the given grade/subject combination.  If each data set is viewed in this 
fashion, one can utilize the skewness and kurtosis z-scores to make inferences about the 
skewness and kurtosis of the population distribution. 
Table 18 
Grade 6 Mathematics Sample Tests of Normality Table  
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPM6 .128 97 .000 .924 97 .000 
a. Lilliefors Significance Correction 
 
 
Table 19 
Grade 6 Mathematics Descriptive Statistics for Sample Table 
 Statistic Std. Error 
TPAPM6 Mean 73.998 1.6580 
95% Confidence 
Interval for Mean 
Lower Bound 70.707  
Upper Bound 77.289  
5% Trimmed Mean 75.018  
Median 78.300  
Variance 266.640  
Std. Deviation 16.3291  
Minimum 25.0  
Maximum 97.1  
Range 72.1  
Interquartile Range 23.3  
Skewness -.917 .245 
Kurtosis .266 .485 
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Figure 3.  Histogram of Grade 6 Mathematics NJ ASK passing percentages for sample. 
 
Based on the skewness figures falling within acceptable limits as per Field (2009), I made 
the decision to use the total population.  
Simultaneous Multiple Regression 
 I ran the first simultaneous regression model with all the predictor variables included. 
The Model Summary and ANOVA results tables for the initial simultaneous regression run are 
shown below (Table 20).  The ANOVA results table showed that the regression was statistically 
significant (F(10,775) = 110.77, p= .001 < .05) and that the R squared for this regression is .59 
(Table 20).       
 
 
 
 
102 
 
Table 20 
Grade 6 Mathematics Model Summary 
Mode
l R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .767
a
 .588 .583 11.1592 .588 110.774 10 775 .000 1.711 
 
a. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, SchoolEnroll, Attendance,  
STMOB, %DIS, %SES 
b. Dependent Variable: TPAPM6 
 
Table 21 
 
 
The coefficients table (Table 22) showed that the statistically significant variables in the 
regression were the percentage of students with low socioeconomic status (SES), student 
attendance, student mobility, and length of the school day.   
Table 22 
Grade 6 Mathematics Coefficients  Table  
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) -265.348 32.070  -8.274 .000      
Grade 6 Mathematics ANOVA Table 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 137945.458 10 13794.546 110.774 .000
b
 
Residual 96509.861 775 124.529   
Total 234455.319 785    
a. Dependent Variable: TPAPM6 
b. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, SchoolEnroll, 
Attendance, STMOB, %DIS, %SES 
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%SES -.240 .016 -.482 -14.836 .000 -.697 -.470 -.342 .503 1.986 
%DIS .028 .143 .006 .197 .844 -.123 .007 .005 .586 1.707 
%ELL -.213 .135 -.047 -1.577 .115 -.147 -.057 -.036 .606 1.651 
Attendance 3.409 .322 .284 10.594 .000 .556 .356 .244 .737 1.356 
SchoolEnroll .000 .002 .006 .255 .799 -.021 .009 .006 .844 1.184 
SchDayLeng
th 
.048 .021 .054 2.309 .021 .083 .083 .053 .977 1.023 
STMOB -.228 .054 -.135 -4.252 .000 -.579 -.151 -.098 .523 1.911 
FATTEND .081 .098 .020 .831 .406 .154 .030 .019 .962 1.039 
FMOBILIT
Y 
.005 .057 .002 .091 .927 -.045 .003 .002 .987 1.013 
MA+ .013 .028 .011 .442 .659 .219 .016 .010 .897 1.115 
a. Dependent Variable: TPAPM6 
 
The second model, which was otherwise known as the backwards simultaneous 
regression model, determined that the set of independent variables influencing the passing 
percentage for Grade 6 Mathematics on the New Jersey Assessment of Skills and Knowledge 
included length of the school day, student attendance, percentage of students in low 
socioeconomic status (SES %), student mobility, and the percentage of students who are English 
Language Learners.  These predictor variables were shown in footnote f of Table 23 below.   
 
Table 23 
Grade 6 Mathematics ANOVA
 
Table 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 137945.458 10 13794.546 110.774 .000
b
 
Residual 96509.861 775 124.529   
Total 234455.319 785    
2 Regression 137944.420 9 15327.158 123.239 .000
c
 
Residual 96510.899 776 124.370   
Total 234455.319 785    
3 Regression 137939.683 8 17242.460 138.811 .000
d
 
Residual 96515.635 777 124.216   
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Hierarchical Linear Regression 
 
The third model was a hierarchical linear regression.   The Model Summary table showed 
this regression ascertained that four of the five significant independent variables mentioned in 
the previous step were indeed the statistically significant variables in this model.  The eliminated 
variable was ELL (English Language Learners), which was excluded from this model because its 
p value was greater than .05.  The Model Summary table also determined the R squared values 
for each iteration as well as the improvement in R squared when successive independent 
variables were added to the model.  
The R squared change corresponding to a particular independent variable illustrated what 
percentage of the variation in the New Jersey Assessment of Skills and Knowledge for 
Mathematics 6 passing percentages among the schools was due to the variation of that particular 
Total 234455.319 785    
4 Regression 137928.863 7 19704.123 158.815 .000
e
 
Residual 96526.456 778 124.070   
Total 234455.319 785    
5 Regression 137899.850 6 22983.308 185.427 .000
f
 
Residual 96555.469 779 123.948   
Total 234455.319 785    
6 Regression 137809.535 5 27561.907 222.444 .000
g
 
Residual 96645.784 780 123.905   
Total 234455.319 785    
a. Dependent Variable: TPAPM6 
b. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, SchoolEnroll, 
Attendance, STMOB, %DIS, %SES 
c. Predictors: (Constant), MA+, SchDayLength, %ELL, FATTEND, SchoolEnroll, Attendance, 
STMOB, %DIS, %SES 
d. Predictors: (Constant), MA+, SchDayLength, %ELL, FATTEND, SchoolEnroll, Attendance, 
STMOB, %SES 
e. Predictors: (Constant), MA+, SchDayLength, %ELL, FATTEND, Attendance, STMOB, %SES 
f. Predictors: (Constant), SchDayLength, %ELL, FATTEND, Attendance, STMOB, %SES 
g. Predictors: (Constant), SchDayLength, %ELL, Attendance, STMOB, %SES 
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variable.  As shown in Model 1, the SES variable contributed the most (48.6%) to the R squared 
value.  Model 2 showed that student attendance contributed 8.7% to the R squared value and was 
statistically significant F(1,783) = 159.40, p =.001 < .05.   Model 3 showed that school day 
length contributed 0.3% to the R squared value and was statistically significant F(1,782) = 5.51, 
p=.019 < .05.  Last, student mobility accounted for 1% of the R squared value (see Model 4) and 
was found to be statistically significant F(1,781) =18.73, p =.001 <.05.  This showed that 
although statistically significant, the R squared change contribution of the length of the school 
day to the variation of the dependent variable was minimal.     
In Table 24, the Durbin-Watson statistic of 1.70 indicated there was no significant 
autocorrelation between the fitted dependent variable values and the residuals in the final 
regression model.   
Table 24   
Grade 6 Mathematics Hierarchical Regression Model Summary
 
Table 
  
Mode
l R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .697
a
 .486 .486 12.3929 .486 742.559 1 784 .000  
2 .757
b
 .573 .572 11.3035 .087 159.396 1 783 .000  
3 .759
c
 .576 .575 11.2711 .003 5.511 1 782 .019  
4 .766
d
 .586 .584 11.1455 .010 18.728 1 781 .000 1.696 
a. Predictors: (Constant), %SES 
b. Predictors: (Constant), %SES, Attendance 
c. Predictors: (Constant), %SES, Attendance, SchDayLength 
d. Predictors: (Constant), %SES, Attendance, SchDayLength, STMOB 
e. Dependent Variable: TPAPM6 
 
The ANOVA results table shown below (Table 25) illustrated that the final regression 
model (Model 4) was indeed statistically significant (F(4,781) = 276.597, p=.001 <.05).   
Table 25 
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As shown in the Model 4 section of the coefficients table below (Table 26), all four 
predictor variables were statistically significant (i.e., have a p value less than .05).  The table also 
revealed the standardized beta ( values associated with these variables.  Attendance and school 
day length both had a positive association with the New Jersey Assessment of Skills and 
Knowledge (NJ ASK) for mathematics 6 passing percentages.  Attendance had a moderate 
relationship ( =.28 and accounted for 8% of the variance of the model), and school day length 
had a weak relationship ( =.05 and accounted for less than 1% of the variance of the model).  
On the other hand, both SES ( =-.50 and accounted for 25% of the variance of the model) and 
student mobility ( =-.13 and accounted for 2% of the variance of the model) had a statistically 
Grade 6 Mathematics Regression ANOVA Table  
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 114045.309 1 114045.309 742.559 .000
b
 
Residual 120410.009 784 153.584   
Total 234455.319 785    
2 Regression 134411.366 2 67205.683 525.989 .000
c
 
Residual 100043.952 783 127.770   
Total 234455.319 785    
3 Regression 135111.436 3 45037.145 354.517 .000
d
 
Residual 99343.882 782 127.038   
Total 234455.319 785    
4 Regression 137437.879 4 34359.470 276.597 .000
e
 
Residual 97017.440 781 124.222   
Total 234455.319 785    
a. Dependent Variable: TPAPM6 
b. Predictors: (Constant), %SES 
c. Predictors: (Constant), %SES, Attendance 
d. Predictors: (Constant), %SES, Attendance, SchDayLength 
e. Predictors: (Constant), %SES, Attendance, SchDayLength, STMOB 
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significant negative influence on the NJ ASK passing percentages.  The results confirmed SES 
had a very strong relationship, while student mobility had a weak relationship 
An examination of the collinearity statistics of Model 4 revealed that there were no 
variables in this model with significant variance inflation factor (i.e., VIF greater than 2).  This 
indicated none of the independent variables included in the final regression model had any 
significant collinearity with one another.  In addition, all tolerances were within the 1-R
2  
limits.  
Table 26 
Grade 6 Mathematics Coefficients
  
and VIF Table 
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) 89.261 .653 
 
136.72
4 
.000 
     
%SES -.347 .013 -.697 -27.250 .000 -.697 -.697 -.697 1.000 1.000 
2 (Constant) -283.533 29.534  -9.600 .000      
%SES -.281 .013 -.564 -22.022 .000 -.697 -.618 -.514 .830 1.204 
Attendance 3.878 .307 .323 12.625 .000 .556 .411 .295 .830 1.204 
3 (Constant) -297.422 30.037  -9.902 .000      
%SES -.282 .013 -.566 -22.142 .000 -.697 -.621 -.515 .830 1.205 
Attendance 3.820 .307 .319 12.432 .000 .556 .406 .289 .825 1.212 
SchDayLeng
th 
.049 .021 .055 2.347 .019 .083 .084 .055 .994 1.007 
4 (Constant) -256.452 31.175  -8.226 .000      
%SES -.247 .015 -.497 -16.597 .000 -.697 -.511 -.382 .592 1.689 
Attendance 3.405 .319 .284 10.685 .000 .556 .357 .246 .750 1.333 
SchDayLeng
th 
.049 .021 .054 2.359 .019 .083 .084 .054 .994 1.007 
STMOB -.225 .052 -.134 -4.328 .000 -.579 -.153 -.100 .554 1.805 
a. Dependent Variable: TPAPM6 
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The residual statistics suggested that the histogram and the P-P plot of the regression 
standardized residual followed a bell-shaped distribution, which is a requirement for the validity 
of the regression model. The scatter plot of the standardized residuals versus the standardized 
predictive value showed no pattern or relationship between the size of the residual and the size of 
the predicted value.   
 
Figure 4.  Grade 6 Mathematics histogram of regression residuals.  
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Figure 5.  Grade 6 Mathematics normal P-P plot of regression residuals. 
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Figure 6.  Grade 6 Mathematics scatter plot regression residuals versus predicted values. 
 
Between-Subjects Factors and Univariate Analysis 
 
The following tables summarize the school day length (Table 27) and SES bins (Table 
28) used for the Grade 6 Mathematics univariate analyses.  
  
Table 27 
 Grade 6 Mathematics School Day Length Bin Descriptive Statistics 
School Day 
Length Bin  
Number of 
Schools 
Minimum 
School Day 
Length 
(minutes) 
Maximum 
School Day 
Length 
(Minutes) 
Mean School 
Day Length 
(Minutes) 
Median 
School Day 
Length 
(Minutes) 
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Short 422 330 390 382.8 385.0 
Mean 183 391 400 397.3 400.0 
Long 181 402 495 418.1 410.0 
 
Table 28 
 Grade 6 Mathematics SES Bin Descriptive Statistics 
SES Bin  Number of 
Schools 
Minimum SES 
percentage 
Maximum SES 
percentage 
Mean SES 
percentage 
Median SES 
percentage 
Wealthy 261 0.0 9.4 1.0 0.0 
Median 262 9.4 56.2 30.5 31.3 
Poor 263 56.5 100 81.1 83.8 
 
 
The tests for normality of the distribution of the New Jersey Assessment of Skills and 
Knowledge for Mathematics Grade 6 proficiency percentages for the schools in each of the nine 
socioeconomic status (SES) /length of school day binning combinations are shown below in 
Table 29.  The Shapiro-Wilk test illustrated the following combinations have normal 
distributions (since the p values are greater than .05): median SES/short school day, median 
SES/mean school day, median SES/long school day, and low SES/mean school day.  The 
remaining combinations were not normally distributed since their p values are less than .05.  For 
the majority of the cells, since the sample sizes (as given by the df) were greater than 30, the 
normality requirement for running factorial ANOVAs did not need to be met.   
From the Tests Between-Subjects Effects chart (Table 29), it was resolved that both the 
length of the school day and socioeconomic status (SES) bins were statistically significant.  
There was a significant difference in the New Jersey Assessment of Skills and Knowledge 
passing percentages for Grade 6 Mathematics by the SES bin as well as by the length of school 
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day bin.  There was a significant interaction between the length of the school day and SES on NJ 
ASK Math 6 passing percentage. 
Table 29 
Grade 6 Mathematics Test of Between-Subjects Effects Table  
 
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model 103727.567a 8 12965.946 77.065 .000 
Intercept 3799126.210 1 3799126.210 22580.676 .000 
schlday_binned_math6 2400.441 2 1200.220 7.134 .001 
ses_binned_math6 66566.765 2 33283.383 197.825 .000 
schlday_binned_math6 * 
ses_binned_math6 
1896.230 4 474.057 2.818 .024 
Error 130727.752 777 168.247   
Total 4794614.590 786    
Corrected Total 234455.319 785    
a. R Squared = .442 (Adjusted R Squared = .437) 
 
  The Levene’s Test was significant.   The variance of the passing percentage for each 
socioeconomic status (SES)/length of the school day combination was not the same.   
Table 30 
Grade 6 Mathematics Levene’s Table 
 
Levene's Test of Equality of Error Variancesa 
F df1 df2 Sig. 
32.240 8 777 .000 
Tests the null hypothesis that the error variance of the 
dependent variable is equal across groups. 
___________________________________________ 
a. Design: Intercept + schlday_binned_math6 + 
ses_binned_math6 + schlday_binned_math6 * 
ses_binned_math6 
  b. Dependent Variable:  TPAPM6 
The SES post hoc tests showed there were statistically significant differences within the 
passing percentages for the New Jersey Assessment of Skills and Knowledge Grade 6 
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Mathematics.  These differences were found between poor and median, median and wealthy, and 
poor and wealthy.  As shown in Table 31, the passing percentage for poor students was less than 
that for the median SES students by about 18.3 points, and the median SES student passing 
percentage was less than that for the wealthy students by about 8.7 points.   
Table 31 
Grade 6 Mathematics Post Hoc for SES Bin Table 
(I) %SES (Binned) (J) %SES (Binned) 
Mean 
Difference  
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
Wealthy Med 8.688
*
 1.1344 .000 6.024 11.352 
Poor 26.992
*
 1.1333 .000 24.330 29.653 
Med Wealthy -8.688
*
 1.1344 .000 -11.352 -6.024 
Poor 18.304
*
 1.1322 .000 15.645 20.962 
Poor Wealthy -26.992
*
 1.1333 .000 -29.653 -24.330 
Med -18.304
*
 1.1322 .000 -20.962 -15.645 
Based on observed means. 
 The error term is Mean Square (Error) = 168.247. 
 * The mean difference is significant at the .05 level. 
In Table 32, statistically significant differences in the passing percentages of the New Jersey 
Assessment for Skills and Knowledge (NJ ASK) for Grade 6 Mathematics were found between 
the short and mean school day length schools as well as between the short and long length days.  
However, the difference in the NJ ASK passing percentage between the mean and long day  
schools was not statistically significant.  The passing percentage for short day schools was less 
than that for both median length day (by about 5.3 points) and long length day schools (about 7.6 
points).  The mean length school day proficiency percentage was not statistically significantly 
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 different from the long day.  The data suggested that the statistically significant gain in 
percentage of Proficient and Advanced Proficient came from increasing the shortest school days 
up to the mean school day length and not increasing them to the longest school day length.  
Table 32 
Grade 6 Mathematics Post Hoc for Length of School Day Bin Table 
 
(I) SchDayLength 
(Binned) 
(J) SchDayLength 
(Binned) 
Mean 
Difference  
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
Short Mean -5.334* 1.1481 .000 -8.030 -2.638 
Long -7.628* 1.1525 .000 -10.335 -4.922 
Mean Short 5.334* 1.1481 .000 2.638 8.030 
Long -2.295 1.3598 .211 -5.488 .898 
Long Short 7.628* 1.1525 .000 4.922 10.335 
Mean 2.295 1.3598 .211 -.898 5.488 
Based on observed means. 
 The error term is Mean Square (Error) = 168.247. 
* The mean difference is significant at the .05 level. 
 
The ANOVA portrayed a statistically significant interaction (Figure 7) between the 
socioeconomic (SES) bin and school day length bin on the passing percentage of the New Jersey 
Assessment of Knowledge and Skills for Grade 6 Mathematics.    
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Figure 7.  Grade 6 Mathematics NJ ASK passing percentages by school day length bin and SES 
bin. 
 To confirm the findings of the factorial ANOVA (Table 33) discussed above, a one-way 
ANOVA using nine groupings representing each possible combination of SES bin and school 
day length bin was performed.  The ANOVA results suggested there were significant differences 
between the nine groupings F(8,777) =77.07, p =.001 < .05.   
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Table 33 
Grade 6 Mathematics ANOVA 
 
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 103727.567 8 12965.946 77.065 .000 
Within Groups 130727.752 777 168.247   
Total 234455.319 785    
 
The Levene's test for equal variances assumed was statistically significant.  
 Consequently, the Games-Howell post-hoc test for significant differences was used to 
determine whether there was a statistical significance between length of school day bins within 
specific SES strata.    The post hoc test results are shown in Table 34 below.  An examination of 
the table showed that lengthening the school day from short to mean, mean to long, or short to 
long within each of the three economic strata did not have a statistically significant impact on 
the New Jersey Assessment of Knowledge and Skills (NJ ASK 6 Mathematics) passing rate.   
Table 34 
Grade 6 Mathematics Test of Homogeneity of 
Variances 
Levene 
Statistic df1 df2 Sig. 
32.240 8 777 .000 
Dependent Variable: TPAPM6   
 
Table 35 
Grade 6 Mathematics Post-Hoc Test Results for One-Way Combination ANOVA 
(I) combo (J) combo 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy SES and 
Short Day 
Wealthy SES and 
Mean Day 
-1.6765 1.1529 .875 -5.297 1.944 
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Wealthy SES and 
Long Day 
-1.2229 1.1979 .983 -4.982 2.537 
Median SES and 
Short Day 
8.3627
*
 1.1643 .000 4.718 12.007 
Median SES and 
Mean Day 
6.1557
*
 1.5052 .003 1.381 10.930 
Median SES and 
Long Day 
8.0022
*
 1.3444 .000 3.767 12.237 
Low SES and 
Short Day 
29.1702
*
 1.7621 .000 23.655 34.686 
Low SES and 
Mean Day 
22.1908
*
 2.4837 .000 14.275 30.107 
Low SES and 
Long Day 
20.1405
*
 2.9904 .000 10.391 29.890 
Wealthy SES and 
Mean Day 
Wealthy SES and 
Short Day 
1.6765 1.1529 .875 -1.944 5.297 
Wealthy SES and 
Long Day 
.4536 1.1118 1.000 -3.047 3.954 
Median SES and 
Short Day 
10.0392
*
 1.0756 .000 6.665 13.414 
Median SES and 
Mean Day 
7.8322
*
 1.4376 .000 3.253 12.412 
Median SES and 
Long Day 
9.6787
*
 1.2683 .000 5.670 13.688 
Low SES and 
Short Day 
30.8467
*
 1.7048 .000 25.505 36.189 
Low SES and 
Mean Day 
23.8673
*
 2.4434 .000 16.066 31.668 
Low SES and 
Long Day 
21.8170
*
 2.9570 .000 12.154 31.480 
Wealthy SES and 
Long Day 
Wealthy SES and 
Short Day 
1.2229 1.1979 .983 -2.537 4.982 
Wealthy SES and 
Mean Day 
-.4536 1.1118 1.000 -3.954 3.047 
Median SES and 
Short Day 
9.5857
*
 1.1236 .000 6.062 13.110 
Median SES and 
Mean Day 
7.3787
*
 1.4739 .000 2.693 12.064 
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Median SES and 
Long Day 
9.2252
*
 1.3093 .000 5.093 13.358 
Low SES and 
Short Day 
30.3931
*
 1.7355 .000 24.957 35.829 
Low SES and 
Mean Day 
23.4137
*
 2.4649 .000 15.551 31.276 
Low SES and 
Long Day 
21.3634
*
 2.9748 .000 11.654 31.073 
Median SES and 
Short Day 
Wealthy SES and 
Short Day 
-8.3627
*
 1.1643 .000 -12.007 -4.718 
Wealthy SES and 
Mean Day 
-10.0392
*
 1.0756 .000 -13.414 -6.665 
Wealthy SES and 
Long Day 
-9.5857
*
 1.1236 .000 -13.110 -6.062 
Median SES and 
Mean Day 
-2.2070 1.4468 .841 -6.807 2.393 
Median SES and 
Long Day 
-.3605 1.2787 1.000 -4.392 3.671 
Low SES and 
Short Day 
20.8075
*
 1.7125 .000 15.446 26.169 
Low SES and 
Mean Day 
13.8281
*
 2.4488 .000 6.013 21.643 
Low SES and 
Long Day 
11.7778
*
 2.9614 .007 2.104 21.451 
Median SES and 
Mean Day 
Wealthy SES and 
Short Day 
-6.1557
*
 1.5052 .003 -10.930 -1.381 
Wealthy SES and 
Mean Day 
-7.8322
*
 1.4376 .000 -12.412 -3.253 
Wealthy SES and 
Long Day 
-7.3787
*
 1.4739 .000 -12.064 -2.693 
Median SES and 
Short Day 
2.2070 1.4468 .841 -2.393 6.807 
Median SES and 
Long Day 
1.8465 1.5953 .963 -3.212 6.904 
Low SES and 
Short Day 
23.0145
*
 1.9603 .000 16.860 29.169 
Low SES and 
Mean Day 
16.0351
*
 2.6280 .000 7.689 24.381 
 
 
 
 
119 
Low SES and 
Long Day 
13.9847
*
 3.1113 .001 3.905 24.065 
Median SES and 
Long Day 
Wealthy SES and 
Short Day 
-8.0022
*
 1.3444 .000 -12.237 -3.767 
Wealthy SES and 
Mean Day 
-9.6787
*
 1.2683 .000 -13.688 -5.670 
Wealthy SES and 
Long Day 
-9.2252
*
 1.3093 .000 -13.358 -5.093 
Median SES and 
Short Day 
.3605 1.2787 1.000 -3.671 4.392 
Median SES and 
Mean Day 
-1.8465 1.5953 .963 -6.904 3.212 
Low SES and 
Short Day 
21.1680
*
 1.8397 .000 15.404 26.931 
Low SES and 
Mean Day 
14.1886
*
 2.5393 .000 6.109 22.268 
Low SES and 
Long Day 
12.1383
*
 3.0368 .006 2.264 22.013 
Low SES and 
Short Day 
Wealthy SES and 
Short Day 
-29.1702
*
 1.7621 .000 -34.686 -23.655 
Wealthy SES and 
Mean Day 
-30.8467
*
 1.7048 .000 -36.189 -25.505 
Wealthy SES and 
Long Day 
-30.3931
*
 1.7355 .000 -35.829 -24.957 
Median SES and 
Short Day 
-20.8075
*
 1.7125 .000 -26.169 -15.446 
Median SES and 
Mean Day 
-23.0145
*
 1.9603 .000 -29.169 -16.860 
Median SES and 
Long Day 
-21.1680
*
 1.8397 .000 -26.931 -15.404 
Low SES and 
Mean Day 
-6.9794 2.7832 .239 -15.771 1.812 
Low SES and 
Long Day 
-9.0297 3.2434 .142 -19.465 1.406 
Low SES and 
Mean Day 
Wealthy SES and 
Short Day 
-22.1908
*
 2.4837 .000 -30.107 -14.275 
Wealthy SES and 
Mean Day 
-23.8673
*
 2.4434 .000 -31.668 -16.066 
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Wealthy SES and 
Long Day 
-23.4137
*
 2.4649 .000 -31.276 -15.551 
Median SES and 
Short Day 
-13.8281
*
 2.4488 .000 -21.643 -6.013 
Median SES and 
Mean Day 
-16.0351
*
 2.6280 .000 -24.381 -7.689 
Median SES and 
Long Day 
-14.1886
*
 2.5393 .000 -22.268 -6.109 
Low SES and 
Short Day 
6.9794 2.7832 .239 -1.812 15.771 
Low SES and 
Long Day 
-2.0503 3.6856 1.000 -13.796 9.695 
Low SES and 
Long Day 
Wealthy SES and 
Short Day 
-20.1405
*
 2.9904 .000 -29.890 -10.391 
Wealthy SES and 
Mean Day 
-21.8170
*
 2.9570 .000 -31.480 -12.154 
Wealthy SES and 
Long Day 
-21.3634
*
 2.9748 .000 -31.073 -11.654 
Median SES and 
Short Day 
-11.7778
*
 2.9614 .007 -21.451 -2.104 
Median SES and 
Mean Day 
-13.9847
*
 3.1113 .001 -24.065 -3.905 
Median SES and 
Long Day 
-12.1383
*
 3.0368 .006 -22.013 -2.264 
Low SES and 
Short Day 
9.0297 3.2434 .142 -1.406 19.465 
Low SES and 
Mean Day 
2.0503 3.6856 1.000 -9.695 13.796 
* The mean difference is significant at the 0.05 level. 
 Dependent Variable:  TPAPM6   
Table 36 
Grade 6 Mathematics Combination Descriptive Statistics for Length of School Day    
 n 
(Number of 
Schools) 
Minimum 
(Minutes) 
Maximum 
(Minutes) 
Mean 
(Minutes) 
Median 
(Minutes) 
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Wealthy SES/Short Day 111 360 390 384.0 387.0 
Wealthy SES/Mean Day 70 391 400 396.8 396.0 
Wealthy SES/ Long Day 80 402 495 411.6 408.5 
Median SES/ Short Day 150 331 390 381.8 381.0 
Median SES/ Mean Day 49 391 400 396.2 395.0 
Median SES/ Long Day 63 402 465 412.5 410.0 
Low SES/ Short Day 161 330 390 382.9 385.0 
Low SES/ Mean Day 64 393 400 398.7 400.0 
Low SES/ Long Day 38 404 495 441.0 415.0 
 
Grade 6 Language Arts 
I calculated the means and standard deviations for the dependent and independent 
variables used in the regression analyses.  The mean percentage of students who achieved 
proficiency or above was approximately 65 with a standard deviation of approximately 19 (Table 
37). The mean percentage of students who qualified for free or reduced lunch was approximately 
37. The mean school enrollment was 552 students, and the mean school day length was 394 
minutes (see Table 37).  Student mobility averaged around 10%, and faculty mobility was less 
than 5%.  Faculty attendance was above 95%, and approximately 43% of the staff held master’s 
degrees or above.  
Table 37      
Grade 6 Language Arts Descriptive Statistics Table  
 Mean 
Std. 
Deviation N 
TPAPLA6 64.993 19.4778 786 
%SES 37.469 34.6747 786 
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%DIS .499 2.9027 786 
%ELL .426 3.2277 786 
Attendance 95.475 1.4687 786 
SchoolEnroll 552.106 283.8976 786 
SchDayLength 394.32 19.205 786 
STMOB 10.997 10.2551 786 
FATTEND 95.726 4.1520 786 
FMOBILITY 4.643 7.0170 786 
MA+ 43.913 14.7776 786 
 
 
Next I calculated descriptive statistics for the dependent variable Grade 6 Language Arts 
percentage of students Proficient or above on the New Jersey Assessment of Skills and 
Knowledge for Grade 6 Language Arts to determine if it met the assumptions of normality (see 
Table 38).  The mean was approximately 64, the median was 68, and standard deviation was 19.  
The skewness of the scores was -.688 and kurtosis was -.245.  Distribution of the Grade 6 
Language Arts percentage Proficient distribution was determined as potentially not normal.  In 
Table 39 both tests of normality were statistically significant.  The results from the Shapiro-Wilk 
statistic suggest that the scores were statistically significantly different than normal (W(786) = 
.95, p =.001 >.05).   
Z scores for both skewness and kurtosis were calculated in order to make a conjecture 
about the skewness and kurtosis of the population distribution.   The z-score (-7.91) was 
determined by dividing the skewness by the standard deviation.  “You can convert these scores 
to z-scores by dividing by their standard error.  If the resulting score (when you ignore the minus 
sign) is greater than 1.96, then it is significant” (Field, 2013, p. 139).   The z-score was less than -
1.96; it was determined to have a left, or negative, skew.  The z-score for Kurtosis -.245/ .174 
was -1.41, which was between -1.96 and 1.96.  This determined no significant kurtosis.  Brown 
(2014) explained that a skewness z-score less than -2 indicates that the population distribution is 
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likely to have a negative (i.e., left) skew, while a skewness z-score greater than 2 indicates that 
the population distribution is likely to have a positive (i.e., right) skew.  If the z-score falls 
between -2 and 2, no conclusion can be drawn about the skewness of the population distribution, 
and the most that one can say is that the population has no significant skew. Brown (2014) also 
delineated that kurtosis z-scores can be interpreted in a similar fashion.   
The issues with normality of the data in these samples were most likely an artifact of a 
large sample size. Field (2009) ascertained that in large sample sizes this criterion should be 
increased to 2.58 or 3.29.  “Large sample sizes will give rise to small standard errors and so 
when sample sizes are big significant values arise from even small deviations from normality” 
(Field, 2008, p. 7).   Because of the large sample size, the normality requirements were relaxed 
and the regression analyses were performed.   Field (2013) stated, “. . . [In] a large sample (200 
or more) it is important to look at the shape of the distribution visually and to look at the value of 
the skewness and kurtosis statistics rather than calculate their significance” (p. 139).  Although 
the study focused in on New Jersey Assessment of Skills and Knowledge (NJ ASK) data from all 
the schools that administered the test in 2011 for each particular grade/ subject combination, one 
may still consider this to be a sample drawn from the population of NJ ASK results over all years 
for the given grade/subject combination.  If each data set is viewed in this fashion, one can 
utilize the skewness and kurtosis z-scores to make inferences about the skewness and kurtosis of 
the population distribution. 
Table 38 
Grade 6 Language Arts Descriptive Statistics for Dependent Variables Table  
 Statistic Std. Error 
TPAPLA6 Mean 64.993 .6947 
95% Confidence 
Interval for Mean 
Lower Bound 63.629  
Upper Bound 66.357  
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5% Trimmed Mean 65.881  
Median 68.600  
Variance 379.384  
Std. Deviation 19.4778  
Minimum 14.0  
Maximum 100.0  
Range 86.0  
Interquartile Range 26.9  
Skewness -.688 .087 
Kurtosis -.245 .174 
 
Table 39 
Grade 6 Language Arts Tests of Normality Table 
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPLA6 .086 786 .000 .950 786 .000 
a. Lilliefors Significance Correction 
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Figure 8.  Grade 6 Language Arts histogram of NJ ASK passing percentages. 
To confirm that the sample size was contributing to the statistically significant results on 
the tests of normality, I conducted descriptive tests on a smaller random sample. I used a sample 
size equivalent to that necessary to conduct a hierarchical regression (see Table 40) (n=114). The 
results of the descriptive statistics for the smaller sample suggest that the skewness improved 
from -.688 to -.470, as did the shape of the distribution.  Field (2013) declared, “. . . from the 
central limit theorem that in big samples the sampling distribution tends to be normal anyway—
regardless of the data we actually collected (and remember that the sampling distribution will 
tend to be normal regardless of the population distributions in samples 30 or more)” (p. 134).  
“Large sample sizes will give rise to small standard errors and so when sample sizes are big, 
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significant values arise from even small deviations from normality” (Field, 2009, p. 7).  The tests 
of normality still indicated statistical significance. “Significance tests of skew and kurtosis 
should not be used in large samples because they are likely to be significant even when skew and 
kurtosis are not too different from the normal” (Field, 2013, p. 139).  Thus, I made the decision 
to use the total population.  
Table 40 
Grade 6 Language Arts Sample Tests of Normality Table  
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPLA6 .093 128 .009 .973 128 .011 
a. Lilliefors Significance Correction 
 
Table 41 
Grade 6 Language Arts Descriptive Statistics for Sample on Dependent 
Variables Table  
 
 Statistic Std. Error 
TPAPLA6 Mean 61.409 1.6836 
95% Confidence 
Interval for Mean 
Lower Bound 58.077  
Upper Bound 64.740  
5% Trimmed Mean 61.907  
Median 63.950  
Variance 362.822  
Std. Deviation 19.0479  
Minimum 14.0  
Maximum 100.0  
Range 86.0  
Interquartile Range 25.3  
Skewness -.470 .214 
Kurtosis -.290 .425 
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Figure 9.  Histogram of Grade 6 Language Arts passing percentage for sample. 
 
 
Simultaneous Multiple Regression 
The Model Summary and ANOVA results tables for the initial simultaneous regression 
run are displayed below (see Table 42 and 43).  The ANOVA results table and model summary 
results showed that the regression was statistically significant (F( 10,775)= 184.66, p= .001 < 
.05) and that the R squared for this regression is .70.    The Durbin Watson (1.813) determined no 
autocorrelation. Field (2012) explicates that the Durbin Watson is a “. . . test statistic that can 
vary between 0 and 4 with a value of 2 meaning that the residuals are uncorrelated” (p. 17).   
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Table 42  
Grade 6 Language Arts Simultaneous Regression Model Summary 
 
Mode
l R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .839
a
 .704 .701 10.6584 .704 184.657 10 775 .000 1.813 
a. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, SchoolEnroll, Attendance, 
%SES, %DIS, STMOB 
b. Dependent Variable: TPAPLA6 
 
Table 43 
Grade 6 Language Arts Simultaneous Regression ANOVA Table 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 209774.568 10 20977.457 184.657 .000
b
 
Residual 88041.604 775 113.602   
Total 297816.172 785    
a. Dependent Variable: TPAPLA6 
b. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, SchoolEnroll, 
Attendance, %SES, %DIS, STMOB 
 
          The coefficients table (Table 44) below shows that the statistically significant variables in 
the regression were the percentage of students with low socioeconomic status (SES), percentage 
of students with limited English (ELL), student attendance, student mobility, and percentage of 
faculty with a master’s degree or higher.   
Table 44 
Grade 6 Language Arts Coefficients Table  
Model 
Unstandardized 
Coefficients 
Standardized 
Coefficients 
t Sig. 
95.0% Confidence 
Interval for B Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Lower 
Bound 
Upper 
Bound 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) -239.262 30.078  -7.955 .000 -298.306 -180.219      
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%SES -.332 .015 -.591 -22.031 .000 -.361 -.302 -.788 -.621 -.430 .531 1.884 
%DIS .103 .160 .015 .642 .521 -.211 .417 -.106 .023 .013 .671 1.489 
%ELL -.273 .142 -.045 -1.923 .055 -.552 .006 -.126 -.069 -.038 .687 1.455 
Attendance 3.035 .301 .229 10.072 .000 2.443 3.626 .539 .340 .197 .739 1.353 
SchoolEnroll 7.859E-5 .001 .001 .055 .956 -.003 .003 -.040 .002 .001 .866 1.154 
SchDayLengt
h 
.038 .020 .037 1.883 .060 -.002 .077 .059 .067 .037 .977 1.023 
STMOB -.270 .051 -.142 -5.279 .000 -.370 -.169 -.631 -.186 -.103 .528 1.894 
FATTEND .124 .093 .026 1.330 .184 -.059 .307 .166 .048 .026 .964 1.037 
FMOBILITY -.001 .055 .000 -.018 .986 -.108 .106 -.052 -.001 .000 .989 1.011 
MA+ .072 .027 .055 2.649 .008 .019 .125 .282 .095 .052 .899 1.112 
a. Dependent Variable: TPAPLA6 
 
The results from the second model, which was otherwise known as the backwards 
simultaneous regression model, suggested that the set of independent variables influencing the 
passing percentage for Grade 6 Language Arts on the New Jersey Assessment of Skills and 
Knowledge included the length of the school day, faculty with a master’s degree or higher, 
student attendance, percentage of students in low socioeconomic status (SES %), student 
mobility, and the percentage of students who are English Language Learners (ELL).  These 
predictor variables were shown in footnote f of Table 45 shown below.  Please note that the 
predictor variables included all the five variables listed in the first simultaneous regression plus 
an additional variable, the length of the school day.   
Table 45 
Grade 6 Language Arts ANOVA
 
Table  
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 209774.568 10 20977.457 184.657 .000
b
 
Residual 88041.604 775 113.602   
Total 297816.172 785    
2 Regression 209774.531 9 23308.281 205.439 .000
c
 
Residual 88041.640 776 113.456   
 
 
 
 
130 
Total 297816.172 785    
3 Regression 209774.182 8 26221.773 231.416 .000
d
 
Residual 88041.989 777 113.310   
Total 297816.172 785    
4 Regression 209724.992 7 29960.713 264.606 .000
e
 
Residual 88091.180 778 113.228   
Total 297816.172 785    
5 Regression 209517.109 6 34919.518 308.070 .000
f
 
Residual 88299.063 779 113.349   
Total 297816.172 785    
a. Dependent Variable: TPAPLA6 
b. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, SchoolEnroll, 
Attendance, %SES, %DIS, STMOB 
c. Predictors: (Constant), MA+, %ELL, SchDayLength, FATTEND, SchoolEnroll, Attendance, 
%SES, %DIS, STMOB 
d. Predictors: (Constant), MA+, %ELL, SchDayLength, FATTEND, Attendance, %SES, %DIS, 
STMOB 
e. Predictors: (Constant), MA+, %ELL, SchDayLength, FATTEND, Attendance, %SES, STMOB 
f. Predictors: (Constant), MA+, %ELL, SchDayLength, Attendance, %SES, STMOB 
 
Hierarchical Linear Regression 
 
The next part of the analyses included the construction of hierarchical linear regression 
models.  As shown in the Model Summary (Table 46), this regression ascertained that five of the 
six significant independent variables mentioned in the previous step were indeed the statistically 
significant variables in this model.  The eliminated variable ELL (English Language Learners) 
was excluded from this model because its p value was greater than .05.  The Model Summary 
table also determined the R squared values for each iteration as well as the improvement in R 
squared when successive independent variables were added to the model.  
The R squared change corresponding to a particular independent variable illustrated what 
percentage of the variation in the New Jersey Assessment of Skills and Knowledge for Language 
Arts 6 passing percentages among the schools was due to the variation of that particular variable.  
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As shown in Model 1, the SES variable contributed the most (62.1%) to the R squared value.  
Model 2 showed that student attendance contributed 6.5% to the R squared value and was 
statistically significant F(1,783)= 162.10, p =.001 < .05.   Model 3 showed that student mobility 
contributed 1.2% percentage to the R squared value and was statistically significant F(1,782) 
=30.83, p=.001 < .05.  Faculty with a master’s degree or above accounted for 0.3% of the R 
squared value (see Model 4) and was found to be statistically significant F (1,781) =6.57, p=.011 
<.05.  Last, school day length made up 0.2% of the R squared value (shown in Model 5) and was 
found to be statistically significant F(1, 780) = 3.96, p=.047 < .05.  This showed that although 
statistically significant, the R squared change contribution of the length of the school day to the 
variation of the dependent variable was minimal.     
The Durbin-Watson statistic of 1.80 indicated there was no significant autocorrelation 
between the fitted dependent variable values and the residuals in the final regression model.   
Table 46 
Grade 6 Language Arts Hierarchical Regression Model Summary
 
Table  
Mode
l R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .788
a
 .621 .621 11.9932 .621 1286.51
2 
1 784 .000 
 
2 .828
b
 .686 .685 10.9233 .065 162.101 1 783 .000  
3 .836
c
 .698 .697 10.7210 .012 30.828 1 782 .000  
4 .837
d
 .701 .699 10.6831 .003 6.566 1 781 .011  
5 .838
e
 .702 .700 10.6629 .002 3.961 1 780 .047 1.804 
a. Predictors: (Constant), %SES 
b. Predictors: (Constant), %SES, Attendance 
c. Predictors: (Constant), %SES, Attendance, STMOB 
d. Predictors: (Constant), %SES, Attendance, STMOB, MA+ 
e. Predictors: (Constant), %SES, Attendance, STMOB, MA+, SchDayLength 
f. Dependent Variable: TPAPLA6 
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The ANOVA results table (Table 47) shown below determined that the final regression 
model (Model 5) was indeed statistically significant (F(5,780) = 367.88, p =.001 <.05).   
Table 47 
 
 
As shown in the Model 5 section of the coefficients table below (Table 48), all five 
predictor variables were statistically significant (i.e., have a p value less than .05).  The table also 
revealed the standardized beta ( values associated with these variables.  Attendance, percent of 
faculty with a master’s or higher and school day length all have a positive association with the 
New Jersey Assessment of Skills and Knowledge (NJ ASK) for Language Arts 6 passing 
Grade 6 Language Arts Hierarchical Regression ANOVA
 
Table 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 185047.988 1 185047.988 1286.512 .000
b
 
Residual 112768.184 784 143.837   
Total 297816.172 785    
2 Regression 204389.708 2 102194.854 856.487 .000
c
 
Residual 93426.464 783 119.319   
Total 297816.172 785    
3 Regression 207933.050 3 69311.017 603.019 .000
d
 
Residual 89883.121 782 114.940   
Total 297816.172 785    
4 Regression 208682.427 4 52170.607 457.125 .000
e
 
Residual 89133.745 781 114.128   
Total 297816.172 785    
5 Regression 209132.740 5 41826.548 367.878 .000
f
 
Residual 88683.432 780 113.697   
Total 297816.172 785    
a. Dependent Variable: TPAPLA6 
b. Predictors: (Constant), %SES 
c. Predictors: (Constant), %SES, Attendance 
d. Predictors: (Constant), %SES, Attendance, STMOB 
e. Predictors: (Constant), %SES, Attendance, STMOB, MA+ 
f. Predictors: (Constant), %SES, Attendance, STMOB, MA+, SchDayLength 
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percentages.  Attendance had a moderate relationship ( =.23 and accounted for 5% of the 
variance of the model) and the other two variables had weak relationships.  The standardized 
beta for MA+ was .05 (which accounted for less than 1% of the total variation of the model) and 
for the school day length  was .04 (which accounted for less than 1% of the variation of the 
model).  On the other hand, both SES ( =-.60 and accounted for 36% of the total variation of the 
model) and student mobility ( =-.14 and accounted for 2% of the variation in the model) had a 
statistically significant negative influence on the NJ ASK passing percentages.  The results 
confirmed SES had a very strong relationship, while student mobility had a weak relationship.   
An examination of the collinearity statistics of Model 5 of Table 48 revealed that there 
were no variables in this model with significant variance inflation factor (i.e., VIF greater than 
2).  This indicated that none of the independent variables included in the final regression model 
had any significant collinearity with one another.  In addition, all tolerances were within the 1-R
2 
limits.  
Table 48 
Grade 6 Language Arts Coefficients and VIF Table  
Model 
Unstandardized 
Coefficients 
Standardize
d 
Coefficient
s 
T Sig. 
95.0% Confidence 
Interval for B Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Lower 
Bound 
Upper 
Bound 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) 81.584 .630  129.490 .000 80.347 82.820      
%SES -.443 .012 -.788 -35.868 .000 -.467 -.419 -.788 -.788 -.788 1.000 1.000 
2 (Constant) -270.261 27.641  -9.778 .000 -324.520 -216.002      
%SES -.383 .012 -.682 -31.448 .000 -.407 -.359 -.788 -.747 -.629 .852 1.174 
Attendance 3.662 .288 .276 12.732 .000 3.097 4.226 .539 .414 .255 .852 1.174 
3 (Constant) -216.563 28.801  -7.519 .000 -273.100 -160.026      
%SES -.342 .014 -.608 -24.256 .000 -.369 -.314 -.788 -.655 -.477 .614 1.630 
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Attendance 3.115 .299 .235 10.420 .000 2.528 3.702 .539 .349 .205 .759 1.317 
STMOB -.278 .050 -.146 -5.552 .000 -.376 -.179 -.631 -.195 -.109 .557 1.795 
4 (Constant) -214.835 28.707  -7.484 .000 -271.188 -158.482      
%SES -.336 .014 -.599 -23.705 .000 -.364 -.309 -.788 -.647 -.464 .600 1.665 
Attendance 3.062 .299 .231 10.255 .000 2.476 3.648 .539 .344 .201 .756 1.323 
STMOB -.270 .050 -.142 -5.403 .000 -.368 -.172 -.631 -.190 -.106 .555 1.802 
MA+ .069 .027 .052 2.562 .011 .016 .122 .282 .091 .050 .921 1.086 
5 (Constant) -226.149 29.212  -7.742 .000 -283.492 -168.806      
%SES -.337 .014 -.600 -23.784 .000 -.365 -.309 -.788 -.648 -.465 .600 1.666 
Attendance 3.016 .299 .227 10.091 .000 2.430 3.603 .539 .340 .197 .751 1.331 
STMOB -.269 .050 -.142 -5.404 .000 -.367 -.171 -.631 -.190 -.106 .555 1.802 
MA+ .071 .027 .054 2.644 .008 .018 .124 .282 .094 .052 .919 1.088 
SchDayLeng
th 
.040 .020 .039 1.990 .047 .001 .079 .059 .071 .039 .992 1.008 
a. Dependent Variable: TPAPLA6 
 
The residual statistics delineated in the histogram (Figure 1) and the P-P plot (Figure 2) 
of the regression standardized residual displayed a bell shaped distribution for the dependent 
variable, which is a requirement for the validity of the regression model.   The scatter plot of the 
standardized residuals versus the standardized predictive value exhibited no pattern or 
relationship between the size of the residual and the size of the predicted value.   
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Figure 10.  Grade 6 Language Arts histogram for regression residuals. 
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Figure 11.  Grade  6 Language Arts normal P-P plot for regression residuals. 
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Figure 12.  Grade 6 Language Arts scatter plot of regression residuals versus predicted values. 
 
Between-Subjects Factors and Univariate Analysis 
 The following table summarizes the school day length and SES bins used for the Grade 6 
Language Arts univariate analyses.   
Table 49 
 Grade 6 Language Arts School Day Length Bin Descriptive Statistics  
 
School Day 
Length Bin  
Number of 
Schools 
Minimum 
School Day 
Length 
(Minutes) 
Maximum 
School Day 
Length 
(Minutes) 
Mean School 
Day Length 
(Minutes) 
Median 
School Day 
Length 
(Minutes) 
Short 422 330 390 382.8 385.0 
Mean 183 391 400 397.3 400.0 
Long 171 402 495 418.1 410.0 
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Table 50 
Grade 6 Language Arts SES Bin Descriptive Statistics 
 
SES  Bin  Number of 
Schools 
Minimum SES 
percentage 
Maximum SES 
percentage 
Mean SES 
percentage 
Median SES 
percentage 
Wealthy 262 0.0 9.2 1.0 0.0 
Median 261 9.5 56.1 30.2 31.3 
Poor 263 56.2 100.0 81.0 83.8 
 
As shown in the Between-Subjects Factors table (Table 51), each grouping variable was 
statistically significant, but the interaction between them was not. The length of the school day 
and socioeconomic status (SES) bins were statistically significant.  There was a statistically 
significant difference in New Jersey Assessment of Skills and Knowledge (NJ ASK) for 
Language Arts 6 passing percentage by SES bin (F(2,777) = 244.58, p = .001 < .05) as well as 
by length of school day bin (F(2,777) = 8.21, p= .001 < .05).  However, there was not a 
statistically significant interaction between the length of the school day and SES on NJ ASK LA 
6 passing percentage (F(4,777) = 265.25, p = .170 > .05) 
Table 51 
Grade 6 Language Arts Binned Between-Subjects Factors Table 
Between-Subjects Factors 
 Value Label N 
%SES (Binned) 1 Wealthy 262 
2 Med 261 
3 Poor 263 
schlday (Binned) 1 Short 449 
2 Med 267 
3 Long 70 
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Table 52  
Grade 6 Language Arts Tests of Between-Subjects Effects Table 
  
Source 
Type III Sum of 
Squares df Mean Square F Sig. 
Corrected Model 169747.417a 8 21218.427 128.733 .000 
Intercept 1894094.179 1 1894094.179 11491.571 .000 
ses_binned_grade6_la 80625.682 2 40312.841 244.580 .000 
schlday_binned_la6 2706.091 2 1353.045 8.209 .000 
ses_binned_grade6_la * 
schlday_binned_la6 
1061.009 4 265.252 1.609 .170 
Error 128068.754 777 164.825   
Total 3617951.210 786    
Corrected Total 297816.172 785    
a. R Squared = .570 (Adjusted R Squared = .566) 
       Dependent Variable: TPAPLA6   
  
The Levene’s statistic (Table 53) showed that the variances of the NJ ASK passing 
percentages for each of the SES bins and length of school day bins for Grade 6 Language Arts 
are not the same F(8,777) = 12.00, p = .001 < .05.  
 
Table 53 
Grade 6 Language Arts Test of Homogeneity 
of Variances 
  
Levene 
Statistic df1 df2 Sig. 
11.999 8 777 .000 
Dependent Variable: TPAPLA6    
The socioeconomic (SES) post hoc tests (Table 54) revealed that there were statistically 
significant differences in the New Jersey Assessment of Skills and Knowledge for Language 
Arts 6 passing percentages between poor and median school districts, median and wealthy school 
districts, and poor and wealthy school districts.  The passing percentage for poor students was 
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less than that for the median students (by about 23.3 points), and the mean student passing 
percentage was less than that for the wealthy students (by about 11.6 points).  The gap in the 
passing percentages between the poor and the wealthy students was about 34.9 points (see Table 
54).     
Table 54 
Grade 6 Language Arts Binned SES Table 
 
(I) %SES (Binned) (J) %SES (Binned) 
Mean 
Difference  
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
Wealthy Med 11.562
*
 1.1228 .000 8.926 14.199 
Poor 34.882
*
 1.1206 .000 32.251 37.514 
Med Wealthy -11.562
*
 1.1228 .000 -14.199 -8.926 
Poor 23.320
*
 1.1217 .000 20.686 25.954 
Poor Wealthy -34.882
*
 1.1206 .000 -37.514 -32.251 
Med -23.320
*
 1.1217 .000 -25.954 -20.686 
Based on observed means. 
The error term is Mean Square (Error) = 164.825. 
* The mean difference is significant at the .05 level. 
 
In Table 55, statistically significant differences in the passing percentages of the New 
Jersey Assessment for Skills and Knowledge (NJ ASK) LA 6 were found between the short and 
mean school day length schools as well as between the short and long length days.  However, the 
difference in the NJ ASK passing percentage between the mean and long day schools was not 
statistically significant.  The passing percentage for short day schools was less than that for both 
mean (by about 7.5 points) and long length day schools (about 4 points).  The mean school-day 
proficiency percentage was not statistically significantly different from the long day.  The data 
suggested that the statistically significant gain in percentage of Proficient and Advanced 
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Proficient came from increasing the shortest school days up to the mean school day length and 
not increasing to the longest school day length.  
Table 55 
Grade 6 Language Arts Length of the School Day Bin 
 
(I) schlday (Binned) (J) schlday (Binned) 
Mean 
Difference  
(I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
Short Mean -7.448
*
 .9922 .000 -9.777 -5.118 
Long -3.955
*
 1.6498 .044 -7.829 -.081 
Mean Short 7.448
*
 .9922 .000 5.118 9.777 
Long 3.493 1.7239 .107 -.555 7.541 
Long Short 3.955
*
 1.6498 .044 .081 7.829 
Mean -3.493 1.7239 .107 -7.541 .555 
Based on observed means. 
The error term is Mean Square (Error) = 164.825. 
* The mean difference is significant at the .05 level. 
 
 
The Estimated Marginal Means plot confirmed the non-significant interaction between 
the length of school day and the SES bin on passing percentage of the New Jersey Assessment of 
Skills and Knowledge 6 LA.   
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Figure 13.  Grade 6 Language Arts plot of NJ ASK passing percentages by length of school day 
and SES bin. 
 
The Levene's test for equal variances assumed was statistically significant. 
Consequently, the Games-Howell post-hoc test for significant differences was used to 
determine statistical significance between specific pairs of SES and length of school day bins.  
The post hoc test results are shown in Table 56, while descriptive statistics for the length of the 
school day for all nine combination bins are shown in Table 57.  An examination of the table 
showed no statistically significant differences within any of the three socioeconomic strata 
between any of the school day length groups. This suggests that length of the school day has no 
influence on the Grade 6 Language Arts NJ ASK passing percentages.   
Rich 
Med 
Poor 
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Table 56 
Grade 6 Language Arts Test of Homogeneity 
of Variances 
 
Levene 
Statistic df1 df2 Sig. 
11.999 8 777 .000 
Dependent Variable: TPAPLA6  
 
Table 57 
Grade 6 Language Arts Post-Hoc Combinations 
(I) combo (J) combo 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy SES and 
Short School Day 
Wealthy SES and 
Mean School Day 
-2.5621 1.4866 .731 -7.220 2.096 
Wealthy SES and 
Long School Day 
-.2430 2.5244 1.000 -8.633 8.147 
Median SES and 
Short School Day 
11.3692
*
 1.4540 .000 6.814 15.925 
Median SES and 
Mean School Day 
8.7124
*
 1.5297 .000 3.913 13.511 
Median SES and 
Long School Day 
8.5785
*
 2.3018 .015 1.048 16.109 
Low SES and 
Short School Day 
36.3468
*
 1.7796 .000 30.783 41.910 
Low SES and 
Mean School Day 
30.3433
*
 2.1573 .000 23.546 37.140 
Low SES and 
Long School Day 
27.2405
*
 3.8156 .000 14.568 39.913 
Wealthy SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
2.5621 1.4866 .731 -2.096 7.220 
Wealthy SES and 
Long School Day 
2.3190 2.3704 .985 -5.709 10.347 
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Median SES and 
Short School Day 
13.9313
*
 1.1664 .000 10.284 17.579 
Median SES and 
Mean School Day 
11.2744
*
 1.2594 .000 7.317 15.232 
Median SES and 
Long School Day 
11.1406
*
 2.1318 .000 4.042 18.239 
Low SES and 
Short School Day 
38.9089
*
 1.5535 .000 34.050 43.768 
Low SES and 
Mean School Day 
32.9054
*
 1.9749 .000 26.654 39.157 
Low SES and 
Long School Day 
29.8026
*
 3.7155 .000 17.369 42.236 
Wealthy SES and 
Long School Day 
Wealthy SES and 
Short School Day 
.2430 2.5244 1.000 -8.147 8.633 
Wealthy SES and 
Mean School Day 
-2.3190 2.3704 .985 -10.347 5.709 
Median SES and 
Short School Day 
11.6123
*
 2.3501 .001 3.630 19.595 
Median SES and 
Mean School Day 
8.9554
*
 2.3977 .022 .864 17.047 
Median SES and 
Long School Day 
8.8215 2.9508 .098 -.856 18.499 
Low SES and 
Short School Day 
36.5898
*
 2.5644 .000 28.102 45.077 
Low SES and 
Mean School Day 
30.5863
*
 2.8396 .000 21.353 39.820 
Low SES and 
Long School Day 
27.4835
*
 4.2388 .000 13.615 41.352 
Median SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-11.3692
*
 1.4540 .000 -15.925 -6.814 
Wealthy SES and 
Mean School Day 
-13.9313
*
 1.1664 .000 -17.579 -10.284 
Wealthy SES and 
Long School Day 
-11.6123
*
 2.3501 .001 -19.595 -3.630 
Median SES and 
Mean School Day 
-2.6569 1.2209 .426 -6.492 1.178 
Median SES and 
Long School Day 
-2.7908 2.1092 .916 -9.834 4.253 
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Low SES and 
Short School Day 
24.9776
*
 1.5224 .000 20.216 29.739 
Low SES and 
Mean School Day 
18.9741
*
 1.9505 .000 12.795 25.153 
Low SES and 
Long School Day 
15.8712
*
 3.7026 .005 3.468 28.274 
Median SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-8.7124
*
 1.5297 .000 -13.511 -3.913 
Wealthy SES and 
Mean School Day 
-11.2744
*
 1.2594 .000 -15.232 -7.317 
Wealthy SES and 
Long School Day 
-8.9554
*
 2.3977 .022 -17.047 -.864 
Median SES and 
Short School Day 
2.6569 1.2209 .426 -1.178 6.492 
Median SES and 
Long School Day 
-.1339 2.1621 1.000 -7.309 7.042 
Low SES and 
Short School Day 
27.6344
*
 1.5948 .000 22.640 32.628 
Low SES and 
Mean School Day 
21.6309
*
 2.0076 .000 15.279 27.983 
Low SES and 
Long School Day 
18.5281
*
 3.7329 .001 6.053 31.003 
Median SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-8.5785
*
 2.3018 .015 -16.109 -1.048 
Wealthy SES and 
Mean School Day 
-11.1406
*
 2.1318 .000 -18.239 -4.042 
Wealthy SES and 
Long School Day 
-8.8215 2.9508 .098 -18.499 .856 
Median SES and 
Short School Day 
2.7908 2.1092 .916 -4.253 9.834 
Median SES and 
Mean School Day 
.1339 2.1621 1.000 -7.042 7.309 
Low SES and 
Short School Day 
27.7683
*
 2.3456 .000 20.124 35.412 
Low SES and 
Mean School Day 
21.7648
*
 2.6436 .000 13.265 30.265 
Low SES and 
Long School Day 
18.6620
*
 4.1102 .002 5.182 32.142 
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Low SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-36.3468
*
 1.7796 .000 -41.910 -30.783 
Wealthy SES and 
Mean School Day 
-38.9089
*
 1.5535 .000 -43.768 -34.050 
Wealthy SES and 
Long School Day 
-36.5898
*
 2.5644 .000 -45.077 -28.102 
Median SES and 
Short School Day 
-24.9776
*
 1.5224 .000 -29.739 -20.216 
Median SES and 
Mean School Day 
-27.6344
*
 1.5948 .000 -32.628 -22.640 
Median SES and 
Long School Day 
-27.7683
*
 2.3456 .000 -35.412 -20.124 
Low SES and 
Mean School Day 
-6.0035 2.2040 .148 -12.938 .931 
Low SES and 
Long School Day 
-9.1063 3.8421 .333 -21.843 3.631 
Low SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-30.3433
*
 2.1573 .000 -37.140 -23.546 
Wealthy SES and 
Mean School Day 
-32.9054
*
 1.9749 .000 -39.157 -26.654 
Wealthy SES and 
Long School Day 
-30.5863
*
 2.8396 .000 -39.820 -21.353 
Median SES and 
Short School Day 
-18.9741
*
 1.9505 .000 -25.153 -12.795 
Median SES and 
Mean School Day 
-21.6309
*
 2.0076 .000 -27.983 -15.279 
Median SES and 
Long School Day 
-21.7648
*
 2.6436 .000 -30.265 -13.265 
Low SES and 
Short School Day 
6.0035 2.2040 .148 -.931 12.938 
Low SES and 
Long School Day 
-3.1028 4.0310 .997 -16.325 10.119 
Low SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-27.2405
*
 3.8156 .000 -39.913 -14.568 
Wealthy SES and 
Mean School Day 
-29.8026
*
 3.7155 .000 -42.236 -17.369 
Wealthy SES and 
Long School Day 
-27.4835
*
 4.2388 .000 -41.352 -13.615 
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Median SES and 
Short School Day 
-15.8712
*
 3.7026 .005 -28.274 -3.468 
Median SES and 
Mean School Day 
-18.5281
*
 3.7329 .001 -31.003 -6.053 
Median SES and 
Long School Day 
-18.6620
*
 4.1102 .002 -32.142 -5.182 
Low SES and 
Short School Day 
9.1063 3.8421 .333 -3.631 21.843 
Low SES and 
Mean School Day 
3.1028 4.0310 .997 -10.119 16.325 
* The mean difference is significant at the 0.05 level. 
 
Table 58 
Grade 6 Language Arts Combination Descriptive Statistics for Length of School Day    
 n 
(Number of 
Schools) 
Minimum 
(Minutes) 
Maximum 
(Minutes) 
Mean 
(Minutes) 
Median 
(Minutes) 
Wealthy SES/Short Day 173 360 394 384.7 389.0 
Wealthy SES/Mean Day 119 395 413 402.2 402.2 
Wealthy SES/Long Day 20 415 495 426.4 420.0 
Median SES/Short Day 165 331 394 382.8 385.0 
Median SES/Mean Day 73 395 413 403.0 405.0 
Median SES/Long Day 23 414 465 420.9 419.0 
Low SES/Short Day 161 330 393 383.0 385.0 
Low SES/Mean Day 75 395 412 400.2 400.0 
Low SES/Long Day 27 415 495 454.6 435.0 
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Grade 7 Mathematics 
I calculated the means and standard deviations for the dependent and independent 
variables used in the regression analyses.  Table 59 shows the means and standard deviations for 
the dependent and independent variables used in the regression analysis.  The mean percentage 
of Proficient or Advanced Proficient scores on the NJ ASK 7 Mathematics section was 
approximately 64 with a standard deviation of approximately 20. The mean percentage of 
students who qualified for free or reduced lunch was approximately 36.  The mean school 
enrollment was 597 students, and the mean school day length was 396 minutes.  Student mobility 
averaged just over 10%, and faculty mobility was less than 5%.  Faculty attendance was above 
95% and approximately 45% of the staff had attained a master’s degree or more.  
Table 59 
Grade 7 Descriptive Statistics for Mathematics 
 Mean 
Std. 
Deviation N 
TPAPmath7 64.004 19.5576 653 
%SES 36.249 33.7682 653 
%dis .664 3.1029 653 
%ELL .464 2.4950 653 
Attendance 95.261 1.4809 653 
SchoolEnroll 597.338 296.1125 653 
SchDayLength 396.07 20.436 653 
STMOB 10.567 9.9824 653 
FATTEND 95.709 4.4249 653 
FMOBILITY 4.807 7.0634 653 
MA+ 44.542 14.5625 653 
 
 
Next I calculated descriptive statistics for the dependent variable Grade 7 Mathematics 
percentage of students that scored Proficient or above on the New Jersey Assessment of Skills 
and Knowledge to determine if it met the assumptions of normality (see Table 60).  The mean 
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was about 64, the median was 68, and standard deviation was 20.  Distribution of the Grade 7 
Mathematics passing percentage distribution was determined not normal.  In Table 59 both tests 
of normality were statistically significant.  The Shapiro-Wilk statistic determined that the scores 
were significantly different than normal (W(653) = .95, p =.001 < .05).  The z-score (-7.16) was 
determined by dividing the skewness by the standard deviation.  Since the skewness z-score of -
.688/.096 = -7.17 was less than -1.96, the distribution was determined to have a significant left, 
or negative, skew.  Field (2012) explained, “A skewed distribution can be either positively 
skewed (the frequent scores are clustered at the lower end and the tail points towards the higher 
or more positive scores) or negatively skewed (the frequent scores are clustered at the higher end 
and the tail points towards the lower, or more negative, scores)” (p. 20).    On the other hand, the 
Z-score for kurtosis was -.274/.191 = -1.43, which was greater than -1.96, which signified a 
distribution with no significant kurtosis.  Because of the large sample size, the normality 
requirements were relaxed and the regression analyses were performed.   Field (2013) stated,  
“. . . [In] a large sample (200 or more), it is important to look at the shape of the distribution 
visually and to look at the value of the skewness and kurtosis statistic rather than calculate their 
significance” (p. 139).  Although the dissertation focused on NJ ASK data from all the schools 
that administered the test in 2011 for each particular grade/subject combination, one may still 
consider this to be a sample drawn from the population of NJ ASK results over all years for the 
given grade/subject combination.  If each data set is viewed in this fashion, one can utilize the 
skewness and kurtosis z-scores to make inferences about the skewness and kurtosis of the 
population distribution. 
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Table 60 
Grade 7 Mathematics Descriptive Statistics 
 
 Statistic Std. Error 
TPAPmath7 Mean 64.004 .7653 
95% Confidence 
Interval for Mean 
Lower Bound 62.501  
Upper Bound 65.507  
5% Trimmed Mean 64.937  
Median 68.300  
Variance 382.498  
Std. Deviation 19.5576  
Minimum 11.2  
Maximum 97.6  
Range 86.4  
Interquartile Range 27.4  
Skewness -.688 .096 
Kurtosis -.274 .191 
 
Table 61 
 
Grade 7 Mathematics Tests of Normality  
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPmath7 .093 653 .000 .948 653 .000 
a. Lilliefors Significance Correction 
 
 
 
 
 
151 
 
 
 
Figure 14.  Grade 7 Mathematics histogram of regression residuals. 
To confirm that the sample size was producing the statistically significant results on the 
tests of normality, I conducted descriptive tests on a smaller random sample. I used a sample size 
equivalent to that necessary to conduct a hierarchical regression (n=157). The results of the 
descriptive statistics for the smaller sample suggest that the skewness improved from -.688 to -
.537, as did the shape of the distribution.  The tests of normality still indicated statistical 
significance for the Kolmogorov-Smirnov test, but the Shapiro-Wilk test was not statistically 
significant (Table 62).  Thus, I made the decision to use the total population.  
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Table 62 
Grade 7 Mathematics Tests of Normality for Sample Population 
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPmath7 .092 157 .002 .956 157 .000 
a. Lilliefors Significance Correction 
 
Table 63 
Grade 7 Mathematics Descriptive Statistics for Sample Population 
 
 Statistic Std. Error 
TPAPmath7 Mean 62.926 1.5455 
95% Confidence 
Interval for Mean 
Lower Bound 59.873  
Upper Bound 65.979  
5% Trimmed Mean 63.647  
Median 65.800  
Variance 374.995  
Std. Deviation 19.3648  
Minimum 16.7  
Maximum 97.6  
Range 80.9  
Interquartile Range 27.9  
Skewness -.537 .194 
Kurtosis -.541 .385 
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Figure 15.  Grade 7 Mathematics histogram of NJ ASK passing percentages. 
 
Simultaneous Multiple Regression 
 I ran the first simultaneous regression model with all the predictor variables included.  
The Model Summary (Table 64) and ANOVA (Table 65) results tables for the initial 
simultaneous regression run are shown below.  The ANOVA results table showed that the 
regression is statistically significant (F(10,642) = 105.16, p= .001 < .05) and that the R squared 
for this regression is .62.       
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Table 64 
Grade 7 Mathematics Model Summary for Simultaneous Regression Model 
 
Mode
l R 
R 
Square 
Adjusted R 
Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .788
a
 .621 .615 12.1348 .621 105.161 10 642 .000 1.651 
a. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, SchoolEnroll, 
%SES, STMOB, %dis 
b. Dependent Variable: TPAPmath7 
 
 
Table 65 
Grade 7 Mathematics ANOVA
a   
   
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 154852.505 10 15485.251 105.161 .000
b
 
Residual 94536.354 642 147.253   
Total 249388.859 652    
a. Dependent Variable: TPAPmath7 
b. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB, %dis 
 The coefficients table (Table 66) shows that the statistically significant variables in the 
regression were the percentage of students with low socioeconomic status (SES), percentage of 
students with limited English (ELL), student attendance, school day length, student mobility, and 
percentage of faculty with a master’s degree or higher (see Table 66).    
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Table 66 
Grade 7 Mathematics Coefficients 
 
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) -211.702 36.620  -5.781 .000      
%SES -.299 .021 -.517 -14.225 .000 -.731 -.490 -.346 .447 2.236 
%dis -.014 .264 -.002 -.053 .958 -.080 -.002 -.001 .337 2.970 
%ELL .032 .328 .004 .098 .922 -.092 .004 .002 .338 2.961 
Attendance 2.629 .370 .199 7.106 .000 .511 .270 .173 .753 1.329 
SchoolEnroll .002 .002 .025 .949 .343 .026 .037 .023 .878 1.138 
SchDayLeng
th 
.104 .024 .109 4.420 .000 .134 .172 .107 .975 1.026 
STMOB -.335 .071 -.171 -4.692 .000 -.644 -.182 -.114 .444 2.253 
FATTEND -.069 .109 -.016 -.633 .527 .119 -.025 -.015 .965 1.036 
FMOBILIT
Y 
.026 .068 .010 .390 .697 -.033 .015 .009 .987 1.013 
MA+ .089 .035 .066 2.585 .010 .278 .101 .063 .894 1.119 
a. Dependent Variable: TPAPmath7 
 
The second model (Table 67), which was otherwise known as the backwards 
simultaneous regression model, determined that the set of independent variables influencing the 
passing percentage for seventh grade Mathematics on the New Jersey Assessment of Skills and 
Knowledge included the same variables.   
 
 
 
 
Table 67 
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Grade 7 Mathematics ANOVA 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 154852.505 10 15485.251 105.161 .000
b
 
Residual 94536.354 642 147.253   
Total 249388.859 652    
2 Regression 154852.090 9 17205.788 117.027 .000
c
 
Residual 94536.769 643 147.025   
Total 249388.859 652    
3 Regression 154850.851 8 19356.356 131.857 .000
d
 
Residual 94538.007 644 146.798   
Total 249388.859 652    
4 Regression 154828.400 7 22118.343 150.870 .000
e
 
Residual 94560.458 645 146.605   
Total 249388.859 652    
5 Regression 154770.427 6 25795.071 176.114 .000
f
 
Residual 94618.432 646 146.468   
Total 249388.859 652    
6 Regression 154638.778 5 30927.756 211.190 .000
g
 
Residual 94750.081 647 146.445   
Total 249388.859 652    
a. Dependent Variable: TPAPmath7 
b. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB, %dis 
c. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB 
d. Predictors: (Constant), MA+, SchDayLength, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB 
e. Predictors: (Constant), MA+, SchDayLength, FATTEND, Attendance, SchoolEnroll, %SES, 
STMOB 
f. Predictors: (Constant), MA+, SchDayLength, Attendance, SchoolEnroll, %SES, STMOB 
g. Predictors: (Constant), MA+, SchDayLength, Attendance, %SES, STMOB 
 
 
 
 
Hierarchical Linear Regression 
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The third model was a hierarchical linear regression.   The Model Summary table (Table 
68) shows this regression ascertained that four of the five significant independent variables 
mentioned in the previous step were indeed the statistically significant variables in this model.  
The eliminated variable was ELL (English Language Learners), which was excluded from this 
model because its p value was greater than .05.  The Model Summary table also determined the 
R squared values for each iteration as well as the improvement in R squared when successive 
independent variables were added to the model.  
The R squared change corresponding to a particular independent variable illustrated what 
percentage of the variation in the New Jersey Assessment of Skills and Knowledge for Grade 7 
Mathematics passing percentages among the schools was due to the variation of that particular 
variable.  As shown in Model 1, the SES variable contributed the most (53.4%) to the R squared 
value.  Model 2 showed that student attendance contributed 5.2% to the R squared value and was 
statistically significant F(1, 650)= 80.86, p =.001 < .05.   Model 3 showed that student mobility 
contributed 1.8% percentage to the R squared value and was statistically significant F(1,649) 
=29.91, p=.001 < .05.  Length of the school day accounted for 1.2% of the R squared value (see 
Model 4) was found to be statistically significant F(1,648) =20.05, p=.001 <.05.  Last, 
percentage of faculty with a master’s degree or higher made up 0.4% of the R squared value 
(shown in Model 5) and was found to be statistically significant F(1, 647) = 7.40, p=.007 < .05.    
This showed that although statistically significant, the R squared change contribution of the 
length of the school day to the variation of the dependent variable was very small.       
The Durbin-Watson statistic of 1.659 indicated there was no significant autocorrelation 
between the fitted dependent variable values and the residuals in the final regression model.  
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Field (2012) explicates that the Durbin-Watson is a “. . . test statistic that can vary between 0 and 
4 with a value of 2 meaning that the residuals are uncorrelated” (p. 17).   
Table 68 
Grade 7 Mathematics Hierarchical Regression Model Summary 
 
Mode
l R 
R 
Square 
Adjusted R 
Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .731
a
 .534 .533 13.3606 .534 746.094 1 651 .000  
2 .765
b
 .586 .584 12.6096 .052 80.856 1 650 .000  
3 .777
c
 .604 .602 12.3382 .018 29.906 1 649 .000  
4 .785
d
 .616 .613 12.1611 .012 20.045 1 648 .000  
5 .787
e
 .620 .617 12.1015 .004 7.400 1 647 .007 1.659 
a. Predictors: (Constant), %SES 
b. Predictors: (Constant), %SES, Attendance 
c. Predictors: (Constant), %SES, Attendance, STMOB 
d. Predictors: (Constant), %SES, Attendance, STMOB, SchDayLength 
e. Predictors: (Constant), %SES, Attendance, STMOB, SchDayLength, MA+ 
f. Dependent Variable: TPAPmath7 
 
The ANOVA (Table 69) results suggest that the final regression model (Model 5) was 
indeed statistically significant (F(5,647) = 211.19, p=.001 <.05).   
Table 69 
Grade 7 Mathematics Hierarchical Regression ANOVA
 
Table 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 133181.852 1 133181.852 746.094 .000
b
 
Residual 116207.007 651 178.505   
Total 249388.859 652    
2 Regression 146038.057 2 73019.029 459.236 .000
c
 
Residual 103350.801 650 159.001   
Total 249388.859 652    
3 Regression 150590.682 3 50196.894 329.741 .000
d
 
Residual 98798.177 649 152.231   
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Total 249388.859 652    
4 Regression 153555.126 4 38388.782 259.574 .000
e
 
Residual 95833.733 648 147.892   
Total 249388.859 652    
5 Regression 154638.778 5 30927.756 211.190 .000
f
 
Residual 94750.081 647 146.445   
Total 249388.859 652    
a. Dependent Variable: TPAPmath7 
b. Predictors: (Constant), %SES 
c. Predictors: (Constant), %SES, Attendance 
d. Predictors: (Constant), %SES, Attendance, STMOB 
e. Predictors: (Constant), %SES, Attendance, STMOB, SchDayLength 
f. Predictors: (Constant), %SES, Attendance, STMOB, SchDayLength, MA+ 
 
As shown in the Model 5 section of the coefficients table (Table 70), all five predictor 
variables were statistically significant (i.e., have a p value less than .05).  The table also 
delineated the standardized beta values () associated with these variables.  Attendance, 
percentage of faculty with a master’s degree or higher and school day length all have a positive 
association with the New Jersey Assessment of Skills and Knowledge (NJ ASK) for Grade 7 
Mathematics passing percentages.  Attendance had a weak to moderate relationship ( =.20 and 
accounted for 4% of the variance of the model), and the other two variables had weak 
relationships.  The standardized beta for MA+  was .07 (and accounted for less than 1% of the 
variance of the model) and for the School Day Length  was .11 (which accounted for 1% of the 
variance of the model). On the other hand, both SES ( =-.51 and accounted for 26% of the 
variance of the model) and student mobility ( =-.18 and accounted for 3% of the variance of the 
model) had a statistically significant negative influence on the NJ ASK passing percentages.  The 
results confirmed SES had a strong relationship, while student mobility had a weak to moderate 
relationship.   
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An examination of the collinearity statistics of Model 5 revealed that there were two 
variables in this model with significant variance inflation factors (i.e., VIF greater than 2): %SES 
and STMOB (student mobility).  Because the VIF’s of these variables were only slightly greater 
than 2, it was concluded that were no significant multicollinearity issues in the final regression 
model (see Table 70).   
Table 70 
Grade 7 Mathematics Hierarchical Regression Coefficients Table  
 
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) 79.346 .767  103.401 .000      
%SES -.423 .015 -.731 -27.315 .000 -.731 -.731 -.731 1.000 1.000 
2 (Constant) -237.172 35.207  -6.736 .000      
%SES -.363 .016 -.626 -22.546 .000 -.731 -.662 -.569 .826 1.211 
Attendance 3.300 .367 .250 8.992 .000 .511 .333 .227 .826 1.211 
3 (Constant) -184.987 35.747  -5.175 .000      
%SES -.294 .020 -.508 -14.628 .000 -.731 -.498 -.361 .506 1.977 
Attendance 2.768 .372 .210 7.441 .000 .511 .280 .184 .769 1.300 
STMOB -.381 .070 -.195 -5.469 .000 -.644 -.210 -.135 .482 2.073 
4 (Constant) -212.126 35.751  -5.933 .000      
%SES -.300 .020 -.518 -15.096 .000 -.731 -.510 -.368 .504 1.985 
Attendance 2.617 .368 .198 7.108 .000 .511 .269 .173 .763 1.311 
STMOB -.369 .069 -.188 -5.363 .000 -.644 -.206 -.131 .482 2.076 
SchDayLeng
th 
.105 .023 .110 4.477 .000 .134 .173 .109 .987 1.013 
5 (Constant) -216.612 35.614  -6.082 .000      
%SES -.293 .020 -.506 -14.697 .000 -.731 -.500 -.356 .495 2.019 
Attendance 2.618 .366 .198 7.146 .000 .511 .270 .173 .763 1.311 
STMOB -.351 .069 -.179 -5.101 .000 -.644 -.197 -.124 .477 2.096 
SchDayLeng
th 
.105 .023 .109 4.480 .000 .134 .173 .109 .987 1.013 
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MA+ .092 .034 .069 2.720 .007 .278 .106 .066 .919 1.088 
a. Dependent Variable: TPAPmath7 
 
The residual statistics suggested that the histogram and the P-P plot of the regression 
standardized residual followed a bell-shaped distribution, which is a requirement for the validity 
of the regression model. The scatter plot of the standardized residuals versus the standardized 
predictive value showed no pattern or relationship between the size of the residual and the size of 
the predicted value.   
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Figure 16.  Grade 7 Mathematics histogram of regression residuals. 
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Figure 17.  Grade 7 Mathematics normal P-P plot of regression residuals. 
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Figure 18.  Grade 7 Mathematics scatter plot of regression residuals versus predicted values. 
Between-Subjects Factors and Univariate Analysis 
 The following table summarizes the school day length and SES bins used for the Grade 7 
Mathematics univariate analyses.   
 
Table 71 
 Grade 7 Mathematics School Day Length Bin Descriptive Statistics 
 
School Day 
Length Bin  
Number of 
Schools 
Minimum 
School Day 
Length 
(minutes) 
Maximum 
School Day 
Length 
(Minutes) 
Mean School 
Day Length 
(Minutes) 
Median 
School Day 
Length 
(Minutes) 
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Short 314 330 390 382.7 385.0 
Mean 162 391 400 397.3 400.0 
Long 177 401 495 418.7 410.0 
 
 
Table 72 
Grade 7 Mathematics SES Bin Descriptive Statistics 
 
SES  Bin  Number of 
Schools 
Minimum SES 
percentage 
Maximum SES 
percentage 
Mean SES 
percentage 
Median SES 
percentage 
Wealthy 217 0.0 9.5 1.3 0.0 
Median 219 9.5 53.0 28.4 27.1 
Poor 217 53.1 100.0 79.1 81.3 
 
The tests for normality of the distribution of the New Jersey Assessment of Skills and 
Knowledge for Mathematics Grade 7 passing percentages for the schools in each of the nine 
socioeconomic status (SES)/length of school day binning combinations are shown below in 
Table 73.  The Shapiro-Wilk test illustrated the following combinations have normal 
distributions (since the p values are greater than .05): wealthy SES/mean school day, median 
SES/short school day, median SES/mean school day, low SES/mean school day, and low 
SES/long school day.  The remaining combinations were not normally distributed since their p 
values are less than .05.  For the majority of the cells, since the sample sizes (as given by the df) 
were greater than 30, the normality requirement for running factorial ANOVAs did not need to 
be met.   
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Table 73 
Grade 7 Mathematics Tests of Normality 
 
 
Combo 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 
TPAPmath7 Wealthy SES and 
Short School Day 
.138 83 .000 .878 83 .000 
Wealthy SES and 
Mean School Day 
.094 58 .200
*
 .962 58 .070 
Wealthy SES and 
Long School Day 
.145 76 .000 .921 76 .000 
Median SES and 
Short School Day 
.069 99 .200
*
 .986 99 .373 
Median SES and 
Mean School Day 
.076 55 .200
*
 .982 55 .596 
Median SES and 
Long School Day 
.146 65 .001 .915 65 .000 
Low SES and Short 
School Day 
.070 132 .200
*
 .978 132 .034 
Low SES and Mean 
School Day 
.090 49 .200
*
 .974 49 .360 
Low SES and Long 
School Day 
.124 36 .175 .952 36 .124 
* This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 
From the Tests Between-Subjects Effects chart (Table 74), it was resolved that both the 
length of the school day and socioeconomic status (SES) bins were statistically significant.  This 
means that there were significant differences in the New Jersey Assessment of Skills and 
Knowledge (NJ ASK) passing percentages for Grade 7 Mathematics between the SES bins 
(F(2,644) = 229.09, p = .001 < .05) as well as between the length of school day bins (F(2,644) = 
9.12, p = .001 < .05).  There was also a statistically significant interaction between the length of 
the school day and SES on NJ ASK Math 7 passing percentage (F(4,644) = 3.48, p = .008 < .05). 
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Table 74 
Grade 7 Mathematics Tests of Between-Subjects Effects 
 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 122692.714
a
 8 15336.589 77.956 .000 
Intercept 2391082.814 1 2391082.814 12153.940 .000 
SES_Binned_7Math 90137.493 2 45068.746 229.086 .000 
schldday_binned_math
7 
3589.886 2 1794.943 9.124 .000 
SES_Binned_7Math * 
schldday_binned_math
7 
2738.392 4 684.598 3.480 .008 
Error 126696.145 644 196.733   
Total 2924422.470 653    
Corrected Total 249388.859 652    
a. R Squared = .492 (Adjusted R Squared = .486) 
 
The Levene’s Test was significant (F(8,644) = 13.98, p = .001 < .05).   The variances of 
the passing percentages for each socioeconomic status (SES)/length of the school day 
combination were not the same (see Table 75). 
Table 75 
Grade 7 Mathematics Levine’s Test  
 
F df1 df2 Sig. 
13.976 8 644 .000 
Tests the null hypothesis that the error variance of the dependent 
variable is equal across groups. 
_______________________________________________________ 
a. Design: Intercept + SES_Binned_7Math + schldday_binned_math7 + 
SES_Binned_7Math * schldday_binned_math7 
 
The SES post hoc tests showed there were statistically significant differences within the 
passing percentages for the New Jersey Assessment of Skills and Knowledge Grade 7 
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Mathematics.  These differences were found between all possible combinations: wealthy and 
median, wealthy and poor, and poor and median.  As shown in Table 76, the passing percentage 
for poor students was less than that for the median students (by 20.4 points) and the median 
student passing percentage was less than that for the wealthy students (by 12.1 points).   
Table 76 
Grade 7 Mathematics SES Bin Comparisons Table 
 
(I) %SES 
(Binned) 
(J) %SES 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy Med 12.142
*
 1.3435 .000 8.986 15.298 
Poor 32.513
*
 1.3466 .000 29.350 35.676 
Med Wealthy -12.142
*
 1.3435 .000 -15.298 -8.986 
Poor 20.371
*
 1.3435 .000 17.215 23.527 
Poor Wealthy -32.513
*
 1.3466 .000 -35.676 -29.350 
Med -20.371
*
 1.3435 .000 -23.527 -17.215 
Based on observed means. 
The error term is Mean Square (Error) = 196.733. 
* The mean difference is significant at the .05 level. 
 
The length of school day post hoc tests showed there were statistically significant 
differences within the passing percentages for the New Jersey Assessment of Skills and 
Knowledge Grade 7 Mathematics.  These differences were found between all possible 
combinations: long day and mean day, mean day and short day, and long day and short day.  As 
shown in Table 77, the passing percentage for schools with short days was less than that for the 
schools with mean length days by about 6.3 points, and the mean length day passing percentage 
was less than that for long day passing percentage by about 4.9 percentage points.   
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Table 77 
Grade 7 Mathematics Length of School Day Bin Comparisons Table 
 
(I) SchDayLength 
(Binned) 
(J) SchDayLength 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Short Mean -6.254
*
 1.3568 .000 -9.441 -3.066 
Long -11.178
*
 1.3183 .000 -14.275 -8.081 
Mean Short 6.254
*
 1.3568 .000 3.066 9.441 
Long -4.924
*
 1.5251 .004 -8.507 -1.341 
Long Short 11.178
*
 1.3183 .000 8.081 14.275 
Mean 4.924
*
 1.5251 .004 1.341 8.507 
Based on observed means. 
The error term is Mean Square (Error) = 196.733. 
* The mean difference is significant at the .05 level. 
 
The ANOVA portrayed a significant interaction between the socioeconomic (SES) bin 
and school day length bin on the passing percentage for New Jersey Assessment of Knowledge 
and Skills for Grade 7 Mathematics. 
To confirm the findings of the factorial ANOVA discussed above, a one-way ANOVA 
using nine groupings representing each possible combination of socioeconomic status (SES) bin 
and school day length bin was performed (see Table 78).  To confirm the findings of the factorial 
ANOVA discussed above, a one-way ANOVA using nine groupings representing each possible 
combination of SES bin and school day length bin was performed.  The ANOVA results table 
showed there were significant differences between the nine groupings F(8,644) =77.96, p =.001 
< .05.   
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Table 78 
 Grade 7 Mathematics ANOVA Table 
 
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 122692.714 8 15336.589 77.956 .000 
Within Groups 126696.145 644 196.733   
Total 249388.859 652    
 
The Levene's test for equal variances assumed was statistically significant. 
Consequently, the Games-Howell post-hoc test for significant differences was used to 
determine statistical significance between specific pairs of SES and length of school day bins.  
The post hoc test results are shown in Table 79, while descriptive statistics for the length of the 
school day for all nine combination bins are shown in Table 80.    An examination of the table 
showed that lengthening the school day from short to mean for wealthy schools districts  (i.e., 
from 384.0 minutes to 397.1 minutes on average) was statistically significant and improved 
Grade 7 Math passing rate by eight percentage points. On the other hand, there were no 
statistically significant differences for wealthy districts between the short and long day and 
between the mean and long day.  For the median SES school districts, differences in the length 
of the school day were not found to have a statistically significant impact on the NJ ASK 
Mathematics (Grade 7) passing rate.  Similarly, differences in the length of the school day were 
not found to have a statistically significant impact on the NJ ASK Mathematics Grade 7 passing 
rate for districts with a high concentration of low socioeconomic status (SES) students.   
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Table 79 
Grade 7 Mathematics One-Way ANOVA Combination Table 
Multiple Comparisons 
 
(I) combo (J) combo 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy SES and 
Short School Day 
Wealthy SES and 
Mean School Day 
-7.8314
*
 1.7715  .001 -13.416 -2.247 
Wealthy SES and 
Long School Day 
-5.6266 1.8176 .058 -11.348 .095 
Median SES and 
Short School Day 
8.8522
*
 1.8870 .000 2.922 14.782 
Median SES and 
Mean School Day 
8.0514
*
 1.9888 .003 1.780 14.323 
Median SES and 
Long School Day 
6.9215
*
 2.0254 .023 .543 13.300 
Low SES and 
Short School Day 
29.9797
*
 2.1426 .000 23.263 36.696 
Low SES and 
Mean School Day 
30.4516
*
 2.8439 .000 21.389 39.514 
Low SES and 
Long School Day 
20.1113
*
 3.8926 .000 7.453 32.769 
Wealthy SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
7.8314
*
 1.7715 .001 2.247 13.416 
Wealthy SES and 
Long School Day 
2.2049 1.5056 .870 -2.544 6.954 
Median SES and 
Short School Day 
16.6836
*
 1.5887 .000 11.685 21.683 
Median SES and 
Mean School Day 
15.8828
*
 1.7084 .000 10.468 21.298 
Median SES and 
Long School Day 
14.7529
*
 1.7509 .000 9.216 20.290 
Low SES and 
Short School Day 
37.8112
*
 1.8852 .000 31.895 43.727 
Low SES and 
Mean School Day 
38.2830
*
 2.6554 .000 29.761 46.805 
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Low SES and 
Long School Day 
27.9427
*
 3.7571 .000 15.642 40.243 
Wealthy SES and 
Long School Day 
Wealthy SES and 
Short School Day 
5.6266 1.8176 .058 -.095 11.348 
Wealthy SES and 
Mean School Day 
-2.2049 1.5056 .870 -6.954 2.544 
Median SES and 
Short School Day 
14.4788
*
 1.6399 .000 9.327 19.631 
Median SES and 
Mean School Day 
13.6780
*
 1.7561 .000 8.124 19.232 
Median SES and 
Long School Day 
12.5480
*
 1.7975 .000 6.874 18.222 
Low SES and 
Short School Day 
35.6063
*
 1.9286 .000 29.560 41.653 
Low SES and 
Mean School Day 
36.0781
*
 2.6864 .000 27.470 44.686 
Low SES and 
Long School Day 
25.7379
*
 3.7791 .000 13.381 38.095 
Median SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-8.8522
*
 1.8870 .000 -14.782 -2.922 
Wealthy SES and 
Mean School Day 
-16.6836
*
 1.5887 .000 -21.683 -11.685 
Wealthy SES and 
Long School Day 
-14.4788
*
 1.6399 .000 -19.631 -9.327 
Median SES and 
Mean School Day 
-.8008 1.8278 1.000 -6.568 4.967 
Median SES and 
Long School Day 
-1.9307 1.8676 .982 -7.814 3.953 
Low SES and 
Short School Day 
21.1275
*
 1.9941 .000 14.882 27.373 
Low SES and 
Mean School Day 
21.5993
*
 2.7338 .000 12.858 30.341 
Low SES and 
Long School Day 
11.2591 3.8129 .104 -1.186 23.704 
Median SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-8.0514
*
 1.9888 .003 -14.323 -1.780 
Wealthy SES and 
Mean School Day 
-15.8828
*
 1.7084 .000 -21.298 -10.468 
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Wealthy SES and 
Long School Day 
-13.6780
*
 1.7561 .000 -19.232 -8.124 
Median SES and 
Short School Day 
.8008 1.8278 1.000 -4.967 6.568 
Median SES and 
Long School Day 
-1.1299 1.9705 1.000 -7.357 5.097 
Low SES and 
Short School Day 
21.9283
*
 2.0907 .000 15.359 28.498 
Low SES and 
Mean School Day 
22.4001
*
 2.8050 .000 13.444 31.356 
Low SES and 
Long School Day 
12.0599 3.8643 .070 -.525 24.645 
Median SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-6.9215
*
 2.0254 .023 -13.300 -.543 
Wealthy SES and 
Mean School Day 
-14.7529
*
 1.7509 .000 -20.290 -9.216 
Wealthy SES and 
Long School Day 
-12.5480
*
 1.7975 .000 -18.222 -6.874 
Median SES and 
Short School Day 
1.9307 1.8676 .982 -3.953 7.814 
Median SES and 
Mean School Day 
1.1299 1.9705 1.000 -5.097 7.357 
Low SES and 
Short School Day 
23.0583
*
 2.1256 .000 16.386 29.731 
Low SES and 
Mean School Day 
23.5301
*
 2.8311 .000 14.500 32.560 
Low SES and 
Long School Day 
13.1898
*
 3.8833 .035 .555 25.824 
Low SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-29.9797
*
 2.1426 .000 -36.696 -23.263 
Wealthy SES and 
Mean School Day 
-37.8112
*
 1.8852 .000 -43.727 -31.895 
Wealthy SES and 
Long School Day 
-35.6063
*
 1.9286 .000 -41.653 -29.560 
Median SES and 
Short School Day 
-21.1275
*
 1.9941 .000 -27.373 -14.882 
Median SES and 
Mean School Day 
-21.9283
*
 2.0907 .000 -28.498 -15.359 
 
 
 
 
174 
Median SES and 
Long School Day 
-23.0583
*
 2.1256 .000 -29.731 -16.386 
Low SES and 
Mean School Day 
.4718 2.9161 1.000 -8.796 9.739 
Low SES and 
Long School Day 
-9.8684 3.9457 .257 -22.666 2.930 
Low SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-30.4516
*
 2.8439 .000 -39.514 -21.389 
Wealthy SES and 
Mean School Day 
-38.2830
*
 2.6554 .000 -46.805 -29.761 
Wealthy SES and 
Long School Day 
-36.0781
*
 2.6864 .000 -44.686 -27.470 
Median SES and 
Short School Day 
-21.5993
*
 2.7338 .000 -30.341 -12.858 
Median SES and 
Mean School Day 
-22.4001
*
 2.8050 .000 -31.356 -13.444 
Median SES and 
Long School Day 
-23.5301
*
 2.8311 .000 -32.560 -14.500 
Low SES and 
Short School Day 
-.4718 2.9161 1.000 -9.739 8.796 
Low SES and 
Long School Day 
-10.3402 4.3664 .319 -24.353 3.673 
Low SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-20.1113
*
 3.8926 .000 -32.769 -7.453 
Wealthy SES and 
Mean School Day 
-27.9427
*
 3.7571 .000 -40.243 -15.642 
Wealthy SES and 
Long School Day 
-25.7379
*
 3.7791 .000 -38.095 -13.381 
Median SES and 
Short School Day 
-11.2591 3.8129 .104 -23.704 1.186 
Median SES and 
Mean School Day 
-12.0599 3.8643 .070 -24.645 .525 
Median SES and 
Long School Day 
-13.1898
*
 3.8833 .035 -25.824 -.555 
Low SES and 
Short School Day 
9.8684 3.9457 .257 -2.930 22.666 
Low SES and 
Mean School Day 
10.3402 4.3664 .319 -3.673 24.353 
 
 
 
 
175 
* The mean difference is significant at the 0.05 level. 
Dependent Variable: TPAPmath7   
 
Table 80 
Grade 7 Mathematics Combination Descriptive Statistics for Length of School Day   
 n 
(Number of 
Schools) 
Minimum 
(Minutes) 
Maximum 
(Minutes) 
Mean 
(Minutes) 
Median 
(Minutes) 
Wealthy SES/Short Day 83 360 390 384.0 385.0 
Wealthy SES/Mean Day 58 391 400 397.1 397.0 
Wealthy SES/Long Day 76 401 470 412.0 407.5 
Median SES/Short Day 99 331 390 382.6 386.0 
Median SES/Mean Day 55 391 400 395.7 395.0 
Median SES/Long Day 65 402 437 411.4 410.0 
Low SES/Short Day 132 330 390 382.0 380.0 
Low SES/Mean Day 49 393 400 399.3 400.0 
Low SES/Long Day 36 404 495 445.8 427.5 
 
Grade 7 Language Arts  
The results from the descriptive statistics table (Table 81) showed the means and standard 
deviations for the dependent and independent variables used in the regression analysis.  The 
mean percentage of Grade 7 students who achieved Proficient or above on the NJ ASK 
Language Arts section was approximately 62 with a standard deviation of approximately 21.  
The mean percentage of students who qualified for free or reduced lunch was approximately 36.  
The mean school enrollment was 595 students, and the mean school day length was 396 minutes.  
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Student mobility average around 10%, and faculty mobility was less than 5%. Faculty attendance 
was above 95%, and approximately 45% of the staff held master’s degrees or above.  
Table 81 
Grade 7 Language Arts Descriptive Statistics Table  
 
  
Mean 
Std. 
Deviation N 
TPAPLA7 61.564 20.8187 644 
%SES 36.230 33.7886 644 
%Dis .288 2.1240 644 
%ELL .179 1.5703 644 
Attendance 95.251 1.4955 644 
SchoolEnroll 594.818 292.8250 644 
SchDayLength 395.95 20.460 644 
STMOB 10.487 9.8502 644 
FATTEND 95.720 4.4475 644 
FMOBILITY 4.840 7.1129 644 
MA+ 44.566 14.5727 644 
 
Table 82 shows the descriptive statistics for the total percentage of Proficient and 
Advanced Proficient scores on the New Jersey Assessment of Skills and Knowledge for Grade 7 
Language Arts.  The mean was about 62, the median was 65, and the standard deviation was 21.  
The distribution of the seventh grade Language Arts passing percentages was determined not 
normal.  In Table 83 both tests of normality were statistically significant.  The Shapiro-Wilk 
statistic (Table 83) determined that the scores were significantly different than normal (W(644) = 
.96, p =.001 < .05).  Since the skewness z-score of -.520/.096 = -5.42 was less than -1.96, the 
distribution was determined to have a significant left, or negative, skew. Field (2012) stated, “A 
skewed distribution can be either positively skewed (the frequent scores are clustered at the 
lower end, and the tail points towards the higher, or more positive, scores) or negatively skewed 
(the frequent scores are clustered at the higher end and the tail points towards the lower, or more 
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negative, scores)” (p. 20).  Moreover, the z-score for kurtosis was -.639/.192 = -3.33, which was 
also less than -1.96 and hence signified a distribution with significant negative kurtosis (i.e., a 
platykurtic distribution).  Field (2012) explained that “ . . . a distribution with a negative kurtosis 
is relatively thin in the tails (has light tails) and tends to be flatter than normal.  This distribution 
is called platykurtic” (p. 20). Because of the large sample size, the normality requirements were 
relaxed and the regression analyses were performed.   
Table 82 
Grade 7 Language Arts Descriptive Statistics for Dependent Variable 
 
 Statistic Std. Error 
TPAPLA7 Mean 61.564 .8204 
95% Confidence 
Interval for Mean 
Lower Bound 59.953  
Upper Bound 63.175  
5% Trimmed Mean 62.323  
Median 65.450  
Variance 433.419  
Std. Deviation 20.8187  
Minimum 10.8  
Maximum 100.0  
Range 89.2  
Interquartile Range 31.9  
Skewness -.520 .096 
Kurtosis -.639 .192 
 
Table 83 
Grade 7 Language Arts Tests of Normality  
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPLA7 .078 644 .000 .957 644 .000 
a. Lilliefors Significance Correction 
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Figure 19.  Grade 7 Language Arts histogram of NJ ASK passing percentages. 
To confirm that the sample size was producing the statistically significant results on the 
tests of normality, I conducted descriptive tests on a smaller random sample. I used a sample size 
equivalent to that necessary to conduct a hierarchical regression (n=280).  The results of the 
descriptive statistics for the smaller sample suggest that the skewness improved from -.520 to -
.470, as did the shape of the distribution.  The tests of normality still indicated statistical 
significance for the Kolmogorov-Smirnov test, but the Shapiro-Wilk test was not statistically 
significant (see Tables 84 and 85).  They are both statistically significant and skewness was 
within acceptable limits of -2.000 – 2.000.  Thus I made the decision to use the total population.  
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Table 84 
Grade 7 Language Arts Sample Tests of Normality 
 
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPLA7 .085 280 .000 .956 280 .000 
a. Lilliefors Significance Correction 
 
Table 85 
Grade 7 Language Arts Descriptive Statistics for Sample on the Dependent 
Variable  
 Statistic Std. Error 
TPAPLA7 Mean 61.657 1.2940 
95% Confidence 
Interval for Mean 
Lower Bound 59.110  
Upper Bound 64.204  
5% Trimmed Mean 62.371  
Median 65.850  
Variance 468.835  
Std. Deviation 21.6526  
Minimum 10.9  
Maximum 100.0  
Range 89.1  
Interquartile Range 33.3  
Skewness -.470 .146 
Kurtosis -.761 .290 
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Figure 20.  Grade 7 Language Arts histogram of NJ ASK passing percentages for sample. 
 
Simultaneous Multiple Regression  
Then I ran the first simultaneous regression model with all the predictor variables 
included. The Model Summary (Table 86) and ANOVA (Table 87) results tables for the initial 
simultaneous regression run are shown below.  The ANOVA results table and model summary 
results showed that the regression was statistically significant (F(10,633) = 178.68, p= .001 < 
.05) and that the R squared for this regression is  .74.      
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Table 86 
Grade 7 Language Arts Simultaneous Regression Model Summary
b
 Table 
Mode
l R 
R 
Square 
Adjusted R 
Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .859
a
 .738 .734 10.7317 .738 178.679 10 633 .000 1.616 
a. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, Attendance, SchoolEnroll, 
%SES, STMOB, %Dis 
b. Dependent Variable: TPAPLA7 
 
Table 87 
 
 
The coefficients table (Table 88) shows that the statistically significant variables in the 
regression were the percentage of students with low socioeconomic status (SES), student 
mobility, student attendance, school day length, and the percentage of faculty with a master’s 
degree or higher. 
 
 
 
Grade 7 Language Arts Simultaneous Regression ANOVA
a 
Table 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 205785.447 10 20578.545 178.679 .000
b
 
Residual 72902.735 633 115.170   
Total 278688.181 643    
a. Dependent Variable: TPAPLA7 
b. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB, %Dis 
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Table 88 
Grade 7 Language Arts Coefficients Table
 a   
 
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) -161.506 32.220  -5.013 .000      
%SES -.377 .019 -.612 -20.377 .000 -.819 -.629 -.414 .458 2.185 
%Dis -.162 .317 -.017 -.513 .608 -.043 -.020 -.010 .396 2.524 
%ELL .272 .428 .021 .636 .525 -.068 .025 .013 .396 2.524 
Attendance 1.989 .324 .143 6.141 .000 .500 .237 .125 .764 1.309 
SchoolEnroll -.001 .002 -.014 -.653 .514 -.041 -.026 -.013 .875 1.143 
SchDayLeng
th 
.101 .021 .099 4.836 .000 .110 .189 .098 .977 1.024 
STMOB -.396 .064 -.187 -6.198 .000 -.694 -.239 -.126 .452 2.211 
FATTEND .071 .097 .015 .737 .462 .151 .029 .015 .970 1.031 
FMOBILIT
Y 
.077 .060 .026 1.279  .201 -.029 .051 .026 .985 1.016 
MA+ .108 .031 .075 3.525 .000 .303 .139 .072 .902 1.109 
a. Dependent Variable: TPAPLA7 
 
The second model, which was otherwise known as the backwards simultaneous 
regression model, determined that the same set of independent variables influencing the passing 
percentage for Grade 7 Language Arts on the New Jersey Assessment of Skills and Knowledge.  
As shown in footnote g of Table 89 shown below, these included the percentage of students with 
low socioeconomic status (SES), student mobility, student attendance, school day length, and 
percentage of faculty with a master’s degree or higher.  
 
 
 
Table 89 
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Hierarchical Linear Regression 
 
Grade 7 Language Arts ANOVA
a 
Table 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 205785.447 10 20578.545 178.679 .000
b
 
Residual 72902.735 633 115.170   
Total 278688.181 643    
2 Regression 205755.121 9 22861.680 198.734 .000
c
 
Residual 72933.060 634 115.036   
Total 278688.181 643    
3 Regression 205738.618 8 25717.327 223.860 .000
d
 
Residual 72949.564 635 114.881   
Total 278688.181 643    
4 Regression 205689.847 7 29384.264 256.011 .000
e
 
Residual 72998.334 636 114.777   
Total 278688.181 643    
5 Regression 205625.910 6 34270.985 298.795 .000
f
 
Residual 73062.272 637 114.697   
Total 278688.181 643    
6 Regression 205421.268 5 41084.254 357.757 .000
g
 
Residual 73266.914 638 114.838   
Total 278688.181 643    
a. Dependent Variable: TPAPLA7 
b. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB, %Dis 
c. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB 
d. Predictors: (Constant), MA+, SchDayLength, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, %SES, STMOB 
e. Predictors: (Constant), MA+, SchDayLength, FMOBILITY, FATTEND, Attendance, %SES, 
STMOB 
f. Predictors: (Constant), MA+, SchDayLength, FMOBILITY, Attendance, %SES, STMOB 
g. Predictors: (Constant), MA+, SchDayLength, Attendance, %SES, STMOB 
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The third model was a hierarchical linear regression.  As shown in the Model Summary 
(Table 90), this regression ascertained that the five independent variables mentioned in the 
previous step were indeed the statistically significant variables in this model. The R squared for 
this model was .74, which means that 74% of the variation in the Grade 7 Language Arts passing 
percentages among the schools can be explained by the regression model.  The Model Summary 
table also determined the R squared values for each iteration as well as the improvement in R 
squared when successive independent variables were added to the model. The R squared change 
corresponding to a particular independent variable illustrated what percentage of the variation in 
the New Jersey Assessment of Skills and Knowledge for Language Arts 7 passing percentages 
among the schools was due to the variation inherent in that particular variable.  In the final model 
(Model 5), the SES variable contributed the most (67%) to the R squared value, followed by 
student attendance (3.2%), student mobility (1.8%), school day length (1.1%), and the percentage 
of faculty with a master’s degree or higher (0.5%), respectively.  This showed that although a 
statistically significant variable, the R squared change contribution of the length of the school 
day to the variation of the dependent variable was quite small.   
The R squared change corresponding to a particular independent variable illustrated what 
percentage of the variation in the New Jersey Assessment of Skills and Knowledge for Language 
Arts 7 passing percentages among the schools was due to the variation of that particular variable.  
As shown in Model 1 the SES variable contributed the most (67.1%) to the R squared value.  
Model 2 showed that student attendance contributed 3.2% to the R squared value and was 
statistically significant F(1,641)= 69.00, p =.001 < .05.  School day length accounted for 1.1% of 
the R squared value (see Model 3) and was found to be statistically significant F(1,640) =25.22, 
p=.001 <.05.  Model 4 showed that student mobility contributed 1.8% percentage to the R 
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squared value and was statistically significant F(1,639) =42.22, p=.001 < .05.  Last, the 
percentage of faculty with a master’s degree or higher made up 0.5% of the R squared value 
(shown in Model 5) and was found to be statistically significant F(1, 638) = 11.95, p=.001 < .05.  
This showed that although statistically significant, the R squared change contribution of the 
length of the school day to the variation of the dependent variable was minimal.     
The Durbin-Watson statistic of 1.596 indicated there was no significant autocorrelation 
between the fitted dependent variable values and the residuals in the final regression model.  
Pursuant to Field (2012), “A greater value than 2 indicates a negative correlation between 
adjacent residuals, whereas a value below 2 indicates a positive correlation.  The size of the 
Durbin-Watson statistic depends upon the number of predictors in the model and the number of 
observations” (p. 17).   
Table 90 
Grade 7 Language Arts Regression Model Summary
f
 Table 
 
Mode
l R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .819
a
 .671 .671 11.9455 .671 1311.02
0 
1 642 .000 
 
2 .839
b
 .703 .702 11.3591 .032 69.004 1 641 .000  
3 .845
c
 .714 .713 11.1503 .011 25.224 1 640 .000  
4 .856
d
 .732 .731 10.8077 .018 42.224 1 639 .000  
5 .859
e
 .737 .735 10.7163 .005 11.950 1 638 .001 1.596 
a. Predictors: (Constant), %SES 
b. Predictors: (Constant), %SES, Attendance 
c. Predictors: (Constant), %SES, Attendance, SchDayLength 
d. Predictors: (Constant), %SES, Attendance, SchDayLength, STMOB 
e. Predictors: (Constant), %SES, Attendance, SchDayLength, STMOB, MA+ 
f. Dependent Variable: TPAPLA7 
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The ANOVA results table (Table 91) shown below determined that the final regression 
model (Model 5) was indeed statistically significant (F(5,638) = 357.76, p =.001 <.05).   
Table 91 
 Grade 7 Language Arts Regression ANOVA
a
 Table 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 187077.344 1 187077.344 1311.020 .000
b
 
Residual 91610.837 642 142.696   
Total 278688.181 643    
2 Regression 195980.852 2 97990.426 759.447 .000
c
 
Residual 82707.330 641 129.029   
Total 278688.181 643    
3 Regression 199116.970 3 66372.323 533.840 .000
d
 
Residual 79571.212 640 124.330   
Total 278688.181 643    
4 Regression 204048.968 4 51012.242 436.725 .000
e
 
Residual 74639.214 639 116.806   
Total 278688.181 643    
5 Regression 205421.268 5 41084.254 357.757 .000
f
 
Residual 73266.914 638 114.838   
Total 278688.181 643    
a. Dependent Variable: TPAPLA7 
b. Predictors: (Constant), %SES 
c. Predictors: (Constant), %SES, Attendance 
d. Predictors: (Constant), %SES, Attendance, SchDayLength 
e. Predictors: (Constant), %SES, Attendance, SchDayLength, STMOB 
f. Predictors: (Constant), %SES, Attendance, SchDayLength, STMOB, MA+ 
 
 As shown in the Model 5 section of the coefficients table below (Table 92), all five 
predictor variables were statistically significant (i.e., have a p value less than .05).  The table also 
revealed the standardized beta ( values associated with these variables.  Attendance, 
percentage of faculty with a master’s or higher, and school day length all had a positive 
association with the New Jersey Assessment of Skills and Knowledge (NJ ASK) for Language 
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Arts 7 passing percentages.  All three variables had a weak relationship.   The standardized beta 
( for attendance was .15 and accounted for 2% of the variance of the model. The standardized 
beta for school day length was .10 and accounted for 1% of the variance of the model.  MA+  
accounted for less than 1% of the variance of the model and had a standardized beta of .07. On 
the other hand, both SES ( =-.62 and accounted for 38% of the variance of the model) and 
student mobility ( =-.18 and accounted for 3% of the variance of the model) had a statistically 
significant negative influence on the NJ ASK passing percentages.  The results confirmed SES 
had a strong relationship, while student mobility had a weak relationship.   
An examination of the collinearity statistics of Model 5 of Table 92 revealed that there 
were two variables in this model with a significant variance inflation factor (i.e., VIF greater than 
2):  % SES and STMOB.  Because the VIF’s for these two variables were only slightly greater 
than 2, it was concluded that there were no significant multicollinearity issues in the model.   
Table 92 
Grade 7 Language Arts Regression Coefficients and VIF Table a 
 
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) 79.853 .690  115.654 .000      
%SES -.505 .014 -.819 -36.208 .000 -.819 -.819 -.819 1.000 1.000 
2 (Constant) -181.907 31.518  -5.771 .000      
%SES -.455 .015 -.739 -31.304 .000 -.819 -.778 -.674 .831 1.203 
Attendance 2.729 .329 .196 8.307 .000 .500 .312 .179 .831 1.203 
3 (Constant) -208.858 31.401  -6.651 .000      
%SES -.459 .014 -.745 -32.125 .000 -.819 -.786 -.679 .829 1.207 
Attendance 2.563 .324 .184 7.904 .000 .500 .298 .167 .823 1.216 
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SchDayLeng
th 
.109 .022 .107 5.022 .000 .110 .195 .106 .989 1.011 
4 (Constant) -155.852 31.510  -4.946 .000      
%SES -.388 .018 -.629 -21.911 .000 -.819 -.655 -.449 .508 1.969 
Attendance 2.049 .324 .147 6.322 .000 .500 .243 .129 .774 1.293 
SchDayLeng
th 
.102 .021 .101 4.885 .000 .110 .190 .100 .987 1.013 
STMOB -.402 .062 -.190 -6.498 .000 -.694 -.249 -.133 .490 2.041 
5 (Constant) -159.927 31.266  -5.115 .000      
%SES -.380 .018 -.617 -21.492 .000 -.819 -.648 -.436 .500 2.000 
Attendance 2.039 .321 .146 6.345 .000 .500 .244 .129 .773 1.293 
SchDayLeng
th 
.102 .021 .100 4.909 .000 .110 .191 .100 .987 1.013 
STMOB -.381 .062 -.180 -6.192 .000 -.694 -.238 -.126 .486 2.059 
MA+ .105 .030 .073 3.457 .001 .303 .136 .070 .920 1.087 
a. Dependent Variable: TPAPLA7 
 
The residual statistics delineated in the histogram (Figure 21) and the P-P plot (Figure 22) 
of the regression standardized residual displayed a bell shaped distribution which is a 
requirement for the validity of the regression model.  The scatter plot of the standardized 
residuals versus the standardized predictive value exhibited no pattern or relationship between 
the size of the residual and the size of the predicted value.   
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Figure 21.  Grade 7 Language Arts histogram of regression residuals. 
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Figure 22.  Grade 7 Language Arts normal P-P plot of regression residuals. 
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Figure 23.  Grade 7 Language Arts scatter plot of regression residuals versus predicted values. 
Between-Subjects Factors and Univariate Analysis 
 
The following table summarizes the school day length (Table 93) and SES bins (Table 
94) used for the Grade 7 Language Arts univariate analyses.   
Table 93 
Grade 7 Language Arts School Day Length Bin Descriptive Statistics 
 
School Day 
Length Bin  
Number of 
Schools 
Minimum 
School Day 
Length 
(minutes) 
Maximum 
School Day 
Length 
(Minutes) 
Mean School 
Day Length 
(Minutes) 
Median 
School Day 
Length 
(Minutes) 
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Short 313 330 390 382.8 385.0 
Mean 160 391 400 397.3 400.0 
Long 171 401 495 418.8 410.0 
 
Table 94 
Grade 7 Language Arts SES Bin Descriptive Statistics 
 
SES  Bin  Number of 
Schools 
Minimum SES 
percentage 
Maximum SES 
percentage 
Mean SES 
percentage 
Median SES 
percentage 
Wealthy 215 0.0 9.6 1.3 0.0 
Median 215 9.7 53.0 28.5 27.1 
Poor 214 53.1 100.0 79.1 81.3 
 
 
The tests for normality (Table 95) of the distribution of the New Jersey Assessment of 
Skills and Knowledge for Language Arts Grade 7 passing percentages for the schools in each of 
the nine socioeconomic status (SES)/length of school day binning combinations are shown below 
in Table 95.  The Shapiro-Wilk test illustrated the following combinations have normal 
distributions (since the p values are greater than .05): wealthy SES/long school day, median 
SES/short school day, median SES/mean school day, low SES/short school day, and low SES/ 
mean school day.  The remaining combinations were not normally distributed since their p 
values were less than .05.  Since the sample sizes (as given by the df) for all the cells were 
greater than 30, the normality requirement for running factorial ANOVAs did not need to be met.   
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Table 95 
Grade 7 Language Arts Tests of Normality Table 
 
 
Combo 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 
TPAPLA7 Wealthy SES and 
Short School Day 
.152 84 .000 .878 84 .000 
Wealthy SES and 
Mean School Day 
.124 58 .027 .920 58 .001 
Wealthy SES and 
Long School Day 
.088 73 .200
*
 .975 73 .152 
Median SES and Short 
School Day 
.053 98 .200
*
 .994 98 .940 
Median SES and 
Mean School Day 
.062 54 .200
*
 .976 54 .343 
Median SES and Long 
School Day 
.105 63 .079 .917 63 .000 
Low SES and Short 
School Day 
.073 131 .086 .983 131 .096 
Low SES and Mean 
School Day 
.100 48 .200
*
 .965 48 .166 
Low SES and Long 
School Day 
.152 35 .040 .936 35 .043 
* This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 
As shown in the Tests of Between-Subjects Factors table (Table 96), each grouping 
variable was statistically significant, confirming there were statistically significant differences in 
the New Jersey Assessment of Skills and Knowledge (NJ ASK) for Language Arts 7 passing 
percentages between the SES bins (F(2,635) = 370.89, p = .001 < .05) as well as between the 
length of school day bins (F(2,365) = 11.17, p= .001 < .05).  In addition, there was also a 
statistically significant interaction between the length of the school day and SES on NJ ASK 7 
Language Arts (F(4,635) = 3.25, p = .012 < .05).    
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Table 96 
Grade 7 Language Arts Tests of Between-Subjects Effects Table 
 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 171098.127
a
 8 21387.266 126.228 .000 
Intercept 2178914.931 1 2178914.931 12860.027 .000 
ses_binned_grade7LA 125683.424 2 62841.712 370.894 .000 
Schlday_binned_LA7 3785.317 2 1892.658 11.171 .000 
ses_binned_grade7LA 
* Schlday_binned_LA7 
2204.705 4 551.176 3.253 .012 
Error 107590.054 635 169.433   
Total 2719539.730 644    
Corrected Total 278688.181 643    
a. R Squared = .614 (Adjusted R Squared = .609) 
 Dependent Variable: TPAPLA7   
The Levene’s Test was significant (F(8,635) = 10.03, p = .001 < .05).   The variances of 
the passing percentages for each socioeconomic status (SES)/length of the school day 
combination were not the same (see Table 97).   
Table 97 
Grade 7 Language Arts Levene's Test for 
Homogeneity of Variances 
 
F df1 df2 Sig. 
10.027 8 635 .000 
Tests the null hypothesis that the error 
variance of the dependent variable is 
equal across groups. 
a. Design: Intercept + 
ses_binned_grade7LA + 
Schlday_binned_LA7 + 
ses_binned_grade7LA * 
Schlday_binned_LA7 
_____________________________________  
Dependent Variable:   TPAPLA7   
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The SES post hoc tests showed there were statistically significant differences within the 
passing percentages for the New Jersey Assessment of Skills and Knowledge Grade 7 Language 
Arts.  These differences were found between all possible combinations:  wealthy and median, 
wealthy and poor, and median and poor.  As shown in Table 98, the passing percentage for poor 
students was less than that for the median students by 24.4 points and the average passing 
percentage was less than that for the wealthy students by about 14.5 percentage points.   
Table 98 
Grade 7 Language Arts Post Hoc Tests for SES Bins Table 
(I) %SES 
(Binned) 
(J) %SES 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy Med 14.466
*
 1.2554 .000 11.517 17.415 
Poor 38.873
*
 1.2569 .000 35.921 41.826 
Med Wealthy -14.466
*
 1.2554 .000 -17.415 -11.517 
Poor 24.407
*
 1.2569 .000 21.455 27.360 
Poor Wealthy -38.873
*
 1.2569 .000 -41.826 -35.921 
Med -24.407
*
 1.2569 .000 -27.360 -21.455 
Based on observed means. 
The error term is Mean Square (Error) = 169.433. 
* The mean difference is significant at the .05 level. 
 
The length of school day post hoc tests (Table 99) showed there were statistically 
significant differences within the passing percentages for the New Jersey Assessment of Skills 
and Knowledge Grade 7 Language Arts.  These differences were found between all possible 
combinations:  long day and median day, mean day and short day, and long day and short day.  
As shown in Table 93, the passing percentage for schools with short days was less than that for 
the schools with mean length days (7.8 percentage points), and the mean length day passing 
percentage was less than that for the long day passing percentage (by about 4.8 points).   
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Table 99 
Grade 7 Language Arts Post Hoc Tests for School Day Length Bins Table 
 
(I) SchDayLength 
(Binned) 
(J) SchDayLength 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Short Mean -7.777
*
 1.2650 .000 -10.748 -4.805 
Long -12.599
*
 1.2378 .000 -15.507 -9.692 
Mean Short 7.777
*
 1.2650 .000 4.805 10.748 
Long -4.823
*
 1.4317 .002 -8.186 -1.459 
Long Short 12.599
*
 1.2378 .000 9.692 15.507 
Mean 4.823
*
 1.4317 .002 1.459 8.186 
Based on observed means. 
The error term is Mean Square (Error) = 169.433. 
* The mean difference is significant at the .05 level. 
 
The ANOVA portrayed a statistically significant interaction between the socioeconomic 
(SES) bin and the School day Length bin on the passing percentage for the New Jersey  
Assessment of Knowledge and Skills for Grade 7 Language Arts (Figure 8).  
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Figure 24. Grade 7 Language Arts NJ ASK passing percentages by school day length and SES 
bin plot. 
 
 
To confirm the findings of the factorial ANOVA (Table 100) discussed above, a one-way 
ANOVA using nine groupings representing each possible combination of socioeconomic status 
(SES) bin and school day length bin was performed. The results were statistically significant 
F(8,635) = 126.23, p=.001 <. 05.   
 
 
 
 
Rich 
Med 
Poor 
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Table 100 
Grade 7 Language Arts One-Way Combination ANOVA Summary Table 
  
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 171098.127 8 21387.266 126.228 .000 
Within Groups 107590.054 635 169.433   
Total 278688.181 643    
Dependent Variable: TPAPLA7   
 
The Levene's test for equal variances assumed was statistically significant. 
Consequently, the Games-Howell post-hoc test for significant differences was used to 
determine statistical significance between specific pairs of SES and length of school day bins.  
The post hoc test results are shown in Table 101 below.  Table 101 displays the descriptive 
statistics on the length of the school day for each of the nine combination bins.  An examination 
of the table showed that lengthening the school day in wealthy districts from short to mean (i.e., 
from 383.9 minutes to 397.1 minutes on average) and from short to long (i.e., from 383.9 
minutes to 411.8 minutes) both resulted in statistically significant improvements on the 
Language Arts (Grade 7) passing rate between seven to eight points.  On the other hand, for 
median SES there were no statistically significant differences in the NJ ASK Grade 7 LA 
passing percentages.  For Low SES schools, there were no statistically significant differences 
between any of the combinations.   
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Table 101 
Grade 7 Language Arts Post-Hoc Test Results for One-Way Combination ANOVA 
Multiple Comparisons 
 
(I) Combo (J) Combo 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy SES and 
Short School Day 
Wealthy SES and 
Mean School Day 
-7.8780
*
 1.7815 .001 -13.504 -2.252 
Wealthy SES and 
Long School Day 
-7.2059
*
 1.8783 .006 -13.124 -1.288 
Median SES and 
Mean School Day 
9.9393
*
 1.9270 .000 3.876 16.002 
Median SES and 
Mean School Day 
10.6615
*
 2.0485 .000 4.204 17.119 
Median SES and 
Long School Day 
9.1663
*
 2.1450 .001 2.411 15.922 
Low SES and 
Short School Day 
36.6538
*
 2.0444 .000 30.235 43.072 
Low SES and 
Mean School Day 
33.1122
*
 2.9508 .000 23.717 42.508 
Low SES and 
Long School Day 
27.1279
*
 3.7683 .000 14.902 39.354 
Wealthy SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
7.8780
*
 1.7815 .001 2.252 13.504 
Wealthy SES and 
Long School Day 
.6720 1.3323 1.000 -3.532 4.876 
Median SES and 
Mean School Day 
17.8172
*
 1.4001 .000 13.412 22.223 
Median SES and 
Mean School Day 
18.5395
*
 1.5631 .000 13.573 23.506 
Median SES and 
Long School Day 
17.0442
*
 1.6876 .000 11.691 22.397 
Low SES and 
Short School Day 
44.5317
*
 1.5578 .000 39.643 49.421 
Low SES and 
Mean School Day 
40.9902
*
 2.6370 .000 32.493 49.488 
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Low SES and 
Long School Day 
35.0058
*
 3.5280 .000 23.414 46.598 
Wealthy SES and 
Long School Day 
Wealthy SES and 
Short School Day 
7.2059
*
 1.8783 .006 1.288 13.124 
Wealthy SES and 
Mean School Day 
-.6720 1.3323 1.000 -4.876 3.532 
Median SES and 
Mean School Day 
17.1452
*
 1.5213 .000 12.364 21.926 
Median SES and 
Mean School Day 
17.8674
*
 1.6726 .000 12.573 23.162 
Median SES and 
Long School Day 
16.3722
*
 1.7895 .000 10.714 22.030 
Low SES and 
Short School Day 
43.8597
*
 1.6676 .000 38.630 49.089 
Low SES and 
Mean School Day 
40.3181
*
 2.7033 .000 31.636 49.000 
Low SES and 
Long School Day 
34.3338
*
 3.5779 .000 22.614 46.054 
Median SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-9.9393
*
 1.9270 .000 -16.002 -3.876 
Wealthy SES and 
Mean School Day 
-17.8172
*
 1.4001 .000 -22.223 -13.412 
Wealthy SES and 
Long School Day 
-17.1452
*
 1.5213 .000 -21.926 -12.364 
Median SES and 
Mean School Day 
.7222 1.7271 1.000 -4.732 6.177 
Median SES and 
Long School Day 
-.7730 1.8406 1.000 -6.581 5.035 
Low SES and 
Short School Day 
26.7145
*
 1.7223 .000 21.320 32.109 
Low SES and 
Mean School Day 
23.1729
*
 2.7374 .000 14.396 31.950 
Low SES and 
Long School Day 
17.1886
*
 3.6037 .001 5.402 28.975 
Median SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-10.6615
*
 2.0485 .000 -17.119 -4.204 
Wealthy SES and 
Mean School Day 
-18.5395
*
 1.5631 .000 -23.506 -13.573 
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Wealthy SES and 
Long School Day 
-17.8674
*
 1.6726 .000 -23.162 -12.573 
Median SES and 
Mean School Day 
-.7222 1.7271 1.000 -6.177 4.732 
Median SES and 
Long School Day 
-1.4952 1.9674 .998 -7.716 4.725 
Low SES and 
Short School Day 
25.9923
*
 1.8572 .000 20.147 31.838 
Low SES and 
Mean School Day 
22.4507
*
 2.8243 .000 13.418 31.484 
Low SES and 
Long School Day 
16.4663
*
 3.6701 .002 4.501 28.431 
Median SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-9.1663
*
 2.1450 .001 -15.922 -2.411 
Wealthy SES and 
Mean School Day 
-17.0442
*
 1.6876 .000 -22.397 -11.691 
Wealthy SES and 
Long School Day 
-16.3722
*
 1.7895 .000 -22.030 -10.714 
Median SES and 
Mean School Day 
.7730 1.8406 1.000 -5.035 6.581 
Median SES and 
Mean School Day 
1.4952 1.9674 .998 -4.725 7.716 
Low SES and 
Short School Day 
27.4875
*
 1.9632 .000 21.311 33.664 
Low SES and 
Mean School Day 
23.9459
*
 2.8950 .000 14.708 33.183 
Low SES and 
Long School Day 
17.9616
*
 3.7248 .000 5.850 30.073 
Low SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-36.6538
*
 2.0444 .000 -43.072 -30.235 
Wealthy SES and 
Mean School Day 
-44.5317
*
 1.5578 .000 -49.421 -39.643 
Wealthy SES and 
Long School Day 
-43.8597
*
 1.6676 .000 -49.089 -38.630 
Median SES and 
Mean School Day 
-26.7145
*
 1.7223 .000 -32.109 -21.320 
Median SES and 
Mean School Day 
-25.9923
*
 1.8572 .000 -31.838 -20.147 
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Median SES and 
Long School Day 
-27.4875
*
 1.9632 .000 -33.664 -21.311 
Low SES and 
Mean School Day 
-3.5416 2.8213 .941 -12.556 5.472 
Low SES and 
Long School Day 
-9.5259 3.6678 .217 -21.480 2.428 
Low SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-33.1122
*
 2.9508 .000 -42.508 -23.717 
Wealthy SES and 
Mean School Day 
-40.9902
*
 2.6370 .000 -49.488 -32.493 
Wealthy SES and 
Long School Day 
-40.3181
*
 2.7033 .000 -49.000 -31.636 
Median SES and 
Mean School Day 
-23.1729
*
 2.7374 .000 -31.950 -14.396 
Median SES and 
Mean School Day 
-22.4507
*
 2.8243 .000 -31.484 -13.418 
Median SES and 
Long School Day 
-23.9459
*
 2.8950 .000 -33.183 -14.708 
Low SES and 
Short School Day 
3.5416 2.8213 .941 -5.472 12.556 
Low SES and 
Long School Day 
-5.9843 4.2403 .890 -19.581 7.612 
Low SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-27.1279
*
 3.7683 .000 -39.354 -14.902 
Wealthy SES and 
Mean School Day 
-35.0058
*
 3.5280 .000 -46.598 -23.414 
Wealthy SES and 
Long School Day 
-34.3338
*
 3.5779 .000 -46.054 -22.614 
Median SES and 
Mean School Day 
-17.1886
*
 3.6037 .001 -28.975 -5.402 
Median SES and 
Mean School Day 
-16.4663
*
 3.6701 .002 -28.431 -4.501 
Median SES and 
Long School Day 
-17.9616
*
 3.7248 .000 -30.073 -5.850 
Low SES and 
Short School Day 
9.5259 3.6678 .217 -2.428 21.480 
Low SES and 
Mean School Day 
5.9843 4.2403 .890 -7.612 19.581 
* The mean difference is significant at the 0.05 level. 
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Table 102 
 Grade 7 Language Arts Combination Descriptive Statistics for Length of School Day    
 n 
(Number of 
Schools) 
Minimum 
(Minutes) 
Maximum 
(Minutes) 
Mean 
(Minutes) 
Median 
(Minutes) 
Wealthy SES/ Short Day 84 360 390 383.9 385.0 
Wealthy SES/ Mean Day 58 391 400 397.1 397.0 
Wealthy SES/ Long Day 73 401 470 411.8 407.0 
Median SES/ Short Day 98 331 390 382.7 386.0 
Median SES/ Mean Day 54 391 400 395.7 395.0 
Median SES/ Long Day 63 402 437 411.3 410.0 
Low SES/ Short Day 131 330 390 382.1 380.0 
Low SES/ Mean Day 48 393 400 399.3 400.0 
Low SES/ Long Day 35 404 495 447.0 435.0 
 
Grade 8 Mathematics 
I calculated the means and standard deviations for the dependent and independent 
variables used in the regression analyses.  The following table (Table 103) showed the means 
and standard deviations for the dependent and independent variables used in the regression 
analysis.  The mean percentage of Proficient or above scores on the New Jersey Assessment of 
Skills and Knowledge for Grade 8 Mathematics section was approximately 70 with a standard 
deviation of approximately 19. The mean percentage of students who qualified for free or 
reduced lunch was approximately 35%.  The mean school enrollment was 602 students and the 
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mean school day length was 396 minutes.  Student mobility averaged just over 10%, and faculty 
mobility was about 5%.  Faculty attendance was above 95%, and approximately 45% of the staff 
held master’s degrees or above.  
Table 103 
Grade 8 Mathematics Descriptive Statistics for all Variables Table  
 
 Mean 
Std. 
Deviation N 
TPAPmath8 70.335 18.9619 640 
%SES 34.847 33.4090 640 
%DIS .851 3.4926 640 
%ELL .534 2.5072 640 
Attendance 94.948 1.5223 640 
SchoolEnroll 602.194 295.9094 640 
SchDayLength 396.25 20.558 640 
STMOB 10.471 9.9392 640 
FATTEND 95.698 4.4520 640 
FMOBILITY 4.955 7.5414 640 
MA+ 44.495 14.6355 640 
 
Next I calculated descriptive statistics for the dependent variable Grade 8 Mathematics 
percentage of students who scored Proficient or above on the New Jersey Assessment of Skills 
and Knowledge for Grade 8 Mathematics to determine if it met the assumptions of normality 
(see Table 104). I calculated the means and standard deviations for the dependent and 
independent variables used in the regression analyses.  Table 104 shows the descriptive statistics 
for the total percentage of Proficient and Advanced Proficient scores on the New Jersey 
Assessment of Skills and Knowledge for Grade 8 Mathematics.  The mean was about 70, the 
median was 75, and the standard deviation was 19.  The distribution of the Grade 8 Mathematics 
passing percentages was determined not normal. In Table 105 both tests of normality were 
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statistically significant.  The Shapiro-Wilk statistic determined that the scores were significantly 
different than normal (W(640) = .93, p =.001 < .05).  Since the skewness z-score of -.924/.097 = -
9.53 was less than -1.96, the distribution was determined to have a significant left, or negative, 
skew.  On the other hand, the z-score for kurtosis was .249/.193 = 1.29, which was less than 
1.96, which signified a distribution with no significant kurtosis.   Because of the large sample 
size, the normality requirements were relaxed and the regression analyses were performed.   
 
 
Table 105 
 
 Grade 8 Mathematics Tests of Normality Table  
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPmath8 .116 640 .000 .927 640 .000 
a. Lilliefors Significance Correction 
 
Table 104 
 Grade 8 Mathematics Descriptive Statistics Table for the Dependent Variable 
 
 Statistic Std. Error 
TPAPmath8 Mean 70.335 .7495 
95% Confidence 
Interval for Mean 
Lower Bound 68.863  
Upper Bound 71.807  
5% Trimmed Mean 71.497  
Median 75.400  
Variance 359.554  
Std. Deviation 18.9619  
Minimum 11.1  
Maximum 100.0  
Range 88.9  
Interquartile Range 24.4  
Skewness -.924 .097 
Kurtosis .249 .193 
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Figure 25.  Grade 8 Mathematics histogram of NJ ASK passing percentages. 
 
 
To confirm that the sample size was producing the statistically significant results on the 
tests of normality, I conducted descriptive tests on a smaller random sample (Table 106).  I used 
a sample size equivalent to that necessary to conduct a hierarchical regression (n=67). The 
results of the descriptive statistics for the smaller sample suggest that the skewness improved 
from -.924 to  -.751, as did the shape of the distribution.  The tests of normality indicated the 
statistical significance for both the Kolmogorov-Smirnov test and the Shapiro-Wilk test was 
within acceptable levels (Table 107).   Thus, I made the decision to use the total population.  
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Table 106 
Grade 8 Mathematics Descriptive Statistics for Sample on Dependent 
Variables Table  
 
 Statistic Std. Error 
TPAPmath8 Mean 69.657 2.3361 
95% Confidence 
Interval for Mean 
Lower Bound 64.995  
Upper Bound 74.318  
5% Trimmed Mean 70.528  
Median 75.600  
Variance 376.547  
Std. Deviation 19.4048  
Minimum 16.2  
Maximum 100.0  
Range 83.8  
Interquartile Range 26.4  
Skewness -.751 .289 
Kurtosis -.287 .570 
 
Table 107 
 
Grade 8 Mathematics Sample Tests of Normality Table  
 
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAPmath8 .152 69 .000 .931 69 .001 
a. Lilliefors Significance Correction 
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Figure 26.  Grade 8 Mathematics histogram of NJ ASK passing percentages for sample. 
 
Simultaneous Multiple Regression 
Then I ran the first simultaneous regression model with all the predictor variables 
included. The Model Summary (Table 108) and ANOVA (Table 109) results tables for the initial 
simultaneous regression run are shown below.  The ANOVA results table (Table 109) shows that 
the regression is statistically significant (F(10,629) =109.46,  p = .001 < .05) and that the R 
squared for this regression is .64.       
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Table 108 
Grade 8 Mathematics Model Summary
b 
 
Mode
l R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .797
a
 .635 .629 11.5454 .635 109.464 10 629 .000 1.743 
a. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, SchoolEnroll, 
STMOB, %SES, %DIS 
b. Dependent Variable: TPAPmath8 
 
Table 109 
 Grade 8 Mathematics ANOVA
a 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 145911.436 10 14591.144 109.464 .000
b
 
Residual 83843.274 629 133.296   
Total 229754.710 639    
a. Dependent Variable: TPAPmath8 
b. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, STMOB, %SES, %DIS 
 
The coefficients table (Table 110) below shows that the statistically significant variables 
in the regression were the percentage of students with low socioeconomic status (SES), 
percentage of students with limited English (ELL), student attendance, school day length, and 
student mobility.   
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Table 110 
Grade 8 Mathematics Coefficients
a 
 
Model 
 
 
 
 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) -216.481 34.153  -6.339 .000      
%SES -.260 .021 -.458 -12.672 .000 -.722 -.451 -.305 .444 2.254 
%DIS -.294 .255 -.054 -1.154 .249 -.046 -.046 -.028 .264 3.790 
%ELL .828 .353 .109 2.346 .019 -.049 .093 .057 .267 3.751 
Attendance 2.890 .347 .232 8.328 .000 .550 .315 .201 .748 1.337 
SchoolEnroll 2.827E-5 .002 .000 .017 .987 .031 .001 .000 .850 1.177 
SchDayLeng
th 
.048 .023 .052 2.137 .033 .080 .085 .051 .974 1.027 
STMOB -.456 .068 -.239 -6.701 .000 -.672 -.258 -.161 .456 2.192 
FATTEND .060 .105 .014 .572 .568 .161 .023 .014 .953 1.049 
FMOBILIT
Y 
-.117 .061 -.047 -1.914 .056 -.099 -.076 -.046 .978 1.022 
MA+ .042 .033 .032 1.259 .209 .255 .050 .030 .893 1.120 
a. Dependent Variable: TPAPmath8 
 
 The second model, which was otherwise known as the backwards simultaneous 
regression model, determined that the set of independent variables influencing the passing 
percentage for Grade 8 Mathematics on the New Jersey Assessment of Skills and Knowledge 
included the same variables as above along with faculty mobility (Table 111).   
 
 
 
 
 
Table 111 
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Grade 8 Mathematics ANOVA
a 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 145911.436 10 14591.144 109.464 .000
b
 
Residual 83843.274 629 133.296   
Total 229754.710 639    
2 Regression 145911.398 9 16212.378 121.820 .000
c
 
Residual 83843.312 630 133.085   
Total 229754.710 639    
3 Regression 145867.741 8 18233.468 137.153 .000
d
 
Residual 83886.969 631 132.943   
Total 229754.710 639    
4 Regression 145697.510 7 20813.930 156.493 .000
e
 
Residual 84057.199 632 133.002   
Total 229754.710 639    
5 Regression 145519.443 6 24253.241 182.255 .000
f
 
Residual 84235.267 633 133.073   
Total 229754.710 639    
a. Dependent Variable: TPAPmath8 
b. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, STMOB, %SES, %DIS 
c. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, FATTEND, Attendance, 
STMOB, %SES, %DIS 
d. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, Attendance, STMOB, 
%SES, %DIS 
e. Predictors: (Constant), MA+, %ELL, SchDayLength, FMOBILITY, Attendance, STMOB, 
%SES 
f. Predictors: (Constant), %ELL, SchDayLength, FMOBILITY, Attendance, STMOB, %SES 
 
Hierarchical Linear Regression 
The third model was a hierarchical linear regression.   The Model Summary table (112) 
shows this regression ascertained that all six significant independent variables mentioned in the 
previous step were indeed the statistically significant variables in this model.  The Model 
Summary table also determined the R squared values for each iteration as well as the 
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improvement in R squared when independent variables were added to the model. The R squared 
change corresponding to a particular independent variable indicated the percentage of the 
variation in the New Jersey Assessment of Skills and Knowledge for Grade 8 Mathematics 
passing percentages due to the variation inherent in that particular variable. The R squared 
change corresponding to a particular independent variable illustrated what percentage of the 
variation in the New Jersey Assessment of Skills and Knowledge for Grade 8 Mathematics 
passing percentages among the schools was due to the variation of that particular variable.  As 
shown in Model 1, the SES variable contributed the most (52.1%) to the R squared value.  Model 
2 illustrated that student mobility was the next largest contributor (5.8%) to the R squared value 
and was statistically significant F(1,637)=87.56 p =.001 < .05.  Model 3 showed that student 
attendance contributed 4.6% to the R squared value and was statistically significant 
F(1,636)=77.12, p =.001 < .05.   Model 4 showed that percentage of ELL students contributed 
0.4% percentage to the R squared value and was statistically significant F(1,635) =6.88, p=.009 < 
.05.  School day length accounted for 0.3% of the R squared value (see Model 5) and was found 
to be statistically significant F(1,634) =4.82, p=.028 <.05.  Faculty mobility made up 0.2% of the 
R squared value (shown in Model 6) and was found to be statistically significant F(1, 633) = 
3.93, p=.048 < .05.    This showed that although statistically significant, the R squared change 
contribution of the length of the school day to the variation of the dependent variable was 
minimal.     
  The Durbin-Watson statistic of 1.75 indicated there was no significant autocorrelation 
between the fitted dependent variable values and the residuals in the final regression model.   
 
 
 
 
 
 
 
213 
Table 112 
Grade 8 Mathematics Hierarchical Regression Model Summary
g 
 
Mode
l R 
R 
Square 
Adjusted 
R Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .722
a
 .521 .520 13.1367 .521 693.355 1 638 .000  
2 .761
b
 .579 .577 12.3270 .058 87.559 1 637 .000  
3 .790
c
 .624 .622 11.6506 .046 77.117 1 636 .000  
4 .793
d
 .628 .626 11.5971 .004 6.881 1 635 .009  
5 .794
e
 .631 .628 11.5624 .003 4.822 1 634 .028  
6 .796
f
 .633 .630 11.5357 .002 3.930 1 633 .048 1.749 
a. Predictors: (Constant), %SES 
b. Predictors: (Constant), %SES, STMOB 
c. Predictors: (Constant), %SES, STMOB, Attendance 
d. Predictors: (Constant), %SES, STMOB, Attendance, %ELL 
e. Predictors: (Constant), %SES, STMOB, Attendance, %ELL, SchDayLength 
f. Predictors: (Constant), %SES, STMOB, Attendance, %ELL, SchDayLength, FMOBILITY 
g. Dependent Variable: TPAPmath8 
 
The ANOVA results table (Table 113) showed below illustrated that the final regression 
model (model 6) was indeed statistically significant (F (6, 633) = 182.26, p=.001 <.05).   
Table 113 
 Grade 8 Mathematics Hierarchical Regression ANOVA
a 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 119653.710 1 119653.710 693.355 .000
b
 
Residual 110101.000 638 172.572   
Total 229754.710 639    
2 Regression 132958.754 2 66479.377 437.491 .000
c
 
Residual 96795.956 637 151.956   
Total 229754.710 639    
3 Regression 143426.401 3 47808.800 352.218 .000
d
 
Residual 86328.309 636 135.736   
Total 229754.710 639    
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4 Regression 144351.795 4 36087.949 268.326 .000
e
 
Residual 85402.915 635 134.493   
Total 229754.710 639    
5 Regression 144996.444 5 28999.289 216.917 .000
f
 
Residual 84758.266 634 133.688   
Total 229754.710 639    
6 Regression 145519.443 6 24253.241 182.255 .000
g
 
Residual 84235.267 633 133.073   
Total 229754.710 639    
a. Dependent Variable: TPAPmath8 
b. Predictors: (Constant), %SES 
c. Predictors: (Constant), %SES, STMOB 
d. Predictors: (Constant), %SES, STMOB, Attendance 
e. Predictors: (Constant), %SES, STMOB, Attendance, %ELL 
f. Predictors: (Constant), %SES, STMOB, Attendance, %ELL, SchDayLength 
g. Predictors: (Constant), %SES, STMOB, Attendance, %ELL, SchDayLength, FMOBILITY 
 
 
As shown in the Model 6 section of the coefficients table below (Table 114), all six 
predictor variables were statistically significant (i.e., have a p value less than .05).  The table also 
revealed the beta values associated with these variables.  The table also revealed the standardized 
beta ( values associated with these variables.  Attendance, percentage of ELL students, and 
school day length all have a positive association with the New Jersey Assessment of Skills and 
Knowledge (NJ ASK) for Mathematics 8 passing percentages.  Attendance had a weak to 
moderate relationship ( =.23 and which accounted for 5% of the variance of the model) and the 
other two variables had weak relationships.  The standardized beta for percentage of ELL 
students was .07 and for the school day length  was .05 (both accounted for less than 1% of the 
variance of the model). In contrast, SES ( =-.47 (and accounted for 22% of the variance of the 
model), student mobility ( =-.24 and accounted for 6% of the variance of the model), and 
faculty mobility ( =-.05 and accounted for less than 1% of the variance of the model) all had a 
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statistically significant negative influence on the NJ ASK passing percentages.  The results 
confirmed SES had a strong relationship, while student mobility had a weak to moderate 
relationship, and faculty mobility had a weak relationship with the dependent variable.   
An examination of the collinearity statistics of Model 6 of Table 114 revealed that there 
were two variables in this model with a significant variance inflation factor (i.e., VIF greater than 
2):  % SES and STMOB.  Because the VIF’s for these two variables were only slightly greater 
than 2, it was concluded that there were no significant multicollinearity issues in the model.   
 
Table 114 
 Grade 8 Mathematics Coefficients
 
and VIF  
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
T Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) 84.607 .751 
 
112.71
5 
.000 
     
%SES -.410 .016 -.722 -26.332 .000 -.722 -.722 -.722 1.000 1.000 
2 (Constant) 86.716 .740 
 
117.25
6 
.000 
     
%SES -.280 .020 -.493 -13.898 .000 -.722 -.482 -.357 .526 1.903 
STMOB -.633 .068 -.332 -9.357 .000 -.672 -.348 -.241 .526 1.903 
3 (Constant) -204.464 33.165  -6.165 .000      
%SES -.252 .019 -.443 -13.040 .000 -.722 -.459 -.317 .511 1.957 
STMOB -.483 .066 -.253 -7.303 .000 -.672 -.278 -.178 .491 2.038 
Attendance 3.040 .346 .244 8.782 .000 .550 .329 .213 .765 1.307 
4 (Constant) -199.052 33.077  -6.018 .000      
%SES -.263 .020 -.463 -13.358 .000 -.722 -.468 -.323 .487 2.052 
STMOB -.471 .066 -.247 -7.128 .000 -.672 -.272 -.172 .488 2.049 
Attendance 2.983 .345 .239 8.639 .000 .550 .324 .209 .762 1.312 
%ELL .493 .188 .065 2.623 .009 -.049 .104 .063 .948 1.055 
5 (Constant) -210.850 33.413  -6.310 .000      
 
 
 
 
216 
%SES -.267 .020 -.470 -13.542 .000 -.722 -.474 -.327 .483 2.069 
STMOB -.463 .066 -.243 -7.020 .000 -.672 -.269 -.169 .487 2.055 
Attendance 2.902 .346 .233 8.381 .000 .550 .316 .202 .753 1.328 
%ELL .509 .188 .067 2.713 .007 -.049 .107 .065 .946 1.057 
SchDayLeng
th 
.049 .022 .053 2.196 .028 .080 .087 .053 .981 1.019 
6 (Constant) -211.993 33.341  -6.358 .000      
%SES -.264 .020 -.466 -13.436 .000 -.722 -.471 -.323 .482 2.076 
STMOB -.462 .066 -.242 -7.016 .000 -.672 -.269 -.169 .487 2.055 
Attendance 2.917 .345 .234 8.444 .000 .550 .318 .203 .753 1.328 
%ELL .488 .187 .065 2.606 .009 -.049 .103 .063 .944 1.060 
SchDayLeng
th 
.050 .022 .054 2.220 .027 .080 .088 .053 .981 1.019 
FMOBILIT
Y 
-.120 .061 -.048 -1.982 .048 -.099 -.079 -.048 .991 1.009 
a. Dependent Variable: TPAPmath8 
 
The residual statistics suggested that the histogram and the P-P plot of the regression 
standardized residual followed a bell shaped distribution, which is a requirement for the validity 
of the regression model. The scatter plot of the standardized residuals versus the standardized 
predictive value showed no pattern or relationship between the size of the residual and the size of 
the predicted value.   
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Figure 27.  Grade 8 Mathematics histogram of regression residuals. 
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Figure 28.  Grade 8 Mathematics normal P-P plot of regression residuals. 
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Figure 29.  Grade 8 Mathematics scatter plot of regression residuals versus predicted values. 
 
Between-Subjects Factors and Univariate Analysis 
 The following table summarizes the school day length and SES bins used for the Grade  8 
Mathematics univariate analyses. 
 
Table 115 
Grade 8 Mathematics School Day Length Bin Descriptive Statistics 
 
School Day 
Length Bin  
Number of 
Schools 
Minimum 
School Day 
Length 
(minutes) 
Maximum 
School Day 
Length 
(Minutes) 
Mean School 
Day Length 
(Minutes) 
Median 
School Day 
Length 
(Minutes) 
Short 303 330 390 382.6 382.0 
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Mean 159 391 400 397.2 399.0 
Long 178 401 495 418.6 410.0 
 
Table 116 
Grade 8 Mathematics SES Bin Descriptive Statistics 
 
SES  Bin  Number of 
Schools 
Minimum SES 
percentage 
Maximum SES 
percentage 
Mean SES 
percentage 
Median SES 
percentage 
Wealthy 213 0.0 8.7 1.0 0.0 
Median 214 9.1 47.3 26.2 25.5 
Poor 213 47.9 100.0 77.4 79.5 
 
The tests for normality of the distribution of the New Jersey Assessment of Skills and 
Knowledge for Mathematics Grade 8 passing percentages for the schools in each of the nine 
socioeconomic status (SES)/length of school day binning combinations are shown below in 
Table 117.   The Shapiro-Wilk test illustrated the following combinations have normal 
distributions (since the p values are greater than .05):  Median SES/mean school day, low SES/ 
short school day, low SES/mean school day, and low SES/long school day.  The remaining 
combinations were not normally distributed since their p values are less than .05.  In all the cells 
the sample sizes (as given by the df) were greater than 30, the normality requirement for running 
factorial ANOVAs did not need to be met.   
Table 117 
Grade 8 Mathematics Tests of Normality 
 
 
COMBO 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
 Statisti
c df Sig. 
Statisti
c df Sig. 
TPAPmath
8 
Wealthy SES and 
Short School Day 
.173 76 .000 .867 76 .000 
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Wealthy SES and 
Mean School Day 
.132 62 .009 .937 62 .003 
Wealthy SES and 
Long School Day 
.172 75 .000 .879 75 .000 
Median SES and 
Short School Day 
.087 101 .055 .953 101 .001 
Median SES and 
Mean School Day 
.076 51 .200
*
 .973 51 .290 
Median SES and 
Long School Day 
.139 62 .004 .921 62 .001 
Low SES and Short 
School Day 
.057 126 .200
*
 .987 126 .258 
Low SES and Mean 
School Day 
.073 46 .200
*
 .985 46 .823 
Low SES and Long 
School Day 
.082 41 .200
*
 .981 41 .722 
* This is a lower bound of the true significance. 
a. Lilliefors Significance Correction. 
 
From the Tests Between-Subjects Effects chart (Table 118), it was resolved that both the 
length of the school day and socioeconomic status (SES) bins were statistically significant.  This 
means that there were significant differences in the New Jersey Assessment of Skills and 
Knowledge passing percentages for Grade 8 Math between the SES bins (F(2,631) = 209.48, p = 
.001 < .05) as well as between the length of school day bins (F(2,631) = 6.29, p = .002 < .05).  
However, there was no significant interaction between the length of the school day and SES on 
NJ ASK Math 8 passing percentage (F(4,631) = 2.17, p = .071 > .05). 
Table 118 
Grade 8 Mathematics Tests of Between-Subjects Effects 
 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 109350.726
a
 8 13668.841 71.634 .000 
Intercept 2859752.949 1 2859752.949 14987.080 .000 
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ses_binned_grade8_mat
h_8 
79941.928 2 39970.964 209.475 .000 
schlday_binned_math_8 2402.041 2 1201.020 6.294 .002 
ses_binned_grade8_mat
h_8 * 
schlday_binned_math_8 
1656.924 4 414.231 2.171 .071 
Error 120403.984 631 190.815   
Total 3395814.400 640    
Corrected Total 229754.710 639    
a. R Squared = .476 (Adjusted R Squared = .469) 
 
The Levene’s Test was significant (F(8,631) = 19.16, p = .001 < .05). The variances of 
the passing percentages for each socioeconomic status (SES)/length of the school day 
combination were not the same (Table 119).   
Table 119 
Grade 8 Mathematics Levene's Test of 
Equality of Error Variances
a
 
 
F df1 df2 Sig. 
19.162 8 631 .000 
Tests the null hypothesis that the error 
variance of the dependent variable is 
equal across groups. 
_________________________________ 
a. Design: Intercept + ses_binned_grade8_math_8 
+ schlday_binned_math_8 + 
ses_binned_grade8_math_8 * 
schlday_binned_math_8 
 
The SES post hoc tests showed there were statistically significant differences within the 
passing percentages for the New Jersey Assessment of Skills and Knowledge Grade 8 
Mathematics.  These differences were found between all possible combinations: wealthy and 
median, wealthy and poor, and median and poor.  As shown in Table 120, the passing percentage 
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for poor students was less than that for the median students by about 21.6 points.  It was also 
found that the median student passing percentage was less than that for the wealthy students by 
about 9.0 points.   
Table 120 
Grade 8 Mathematics Post Hoc for SES Bins 
 
(I) %SES 
(Binned) 
(J) %SES 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy Median 9.002
*
 1.3370 .000 5.861 12.142 
Poor 30.623
*
 1.3385 .000 27.478 33.767 
Median Wealthy -9.002
*
 1.3370 .000 -12.142 -5.861 
Poor 21.621
*
 1.3370 .000 18.480 24.762 
Poor Wealthy -30.623
*
 1.3385 .000 -33.767 -27.478 
Median -21.621
*
 1.3370 .000 -24.762 -18.480 
Based on observed means. 
The error term is Mean Square (Error) = 190.815. 
* The mean difference is significant at the .05 level. 
 
The length of school day post hoc tests (Table 121) shows there were statistically 
significant differences in the passing percentages for the New Jersey Assessment of Skills and 
Knowledge Grade 8 Mathematics.  These differences were found between the following two 
combinations: mean day and short day, and long day and short day.  As shown in Table 121, the 
passing percentage for schools with short days was less than that for the schools with mean 
length days (by 6.4 points), and the short day passing percentage was less than that for long day 
by about 9.8 points.   
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Table 121  
Grade 8 Mathematics Post Hoc for Length of School Day Bins 
(I) SchDayLength 
(Binned) 
(J) SchDayLength 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Short Mean -6.403
*
 1.3527 .000 -9.581 -3.225 
Long -9.753
*
 1.3045 .000 -12.818 -6.688 
Mean Short 6.403
*
 1.3527 .000 3.225 9.581 
Long -3.350 1.5073 .068 -6.891 .191 
Long Short 9.753
*
 1.3045 .000 6.688 12.818 
Mean 3.350 1.5073 .068 -.191 6.891 
Based on observed means. 
The error term is Mean Square (Error) = 190.815. 
* The mean difference is significant at the .05 level. 
 
The ANOVA did not portray a statistically significant interaction between the 
socioeconomic (SES) bin and the school day length bin on the passing percentage for the New 
Jersey Assessment of Knowledge and Skills for Grade 8 Mathematics.  Figure 32 confirmed this 
because the lines do not cross. 
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Figure 30.  Grade 8 Mathematics NJ ASK passing percentages by length of school day and SES        
bin. 
 
       The Levene's test for equal variances assumed was statistically significant (Table 122).  
Consequently, the Games-Howell post-hoc test for significant differences was used to 
determine whether there was a statistical significance between length of school day bins within 
specific SES strata.  The post hoc test results are shown in Table 123.  An examination of the 
table showed that lengthening the school day from short to mean, mean to long, or short to long 
within each of the three economic strata did not have a statistically significant impact on the 
New Jersey Assessment of Knowledge and Skills (NJ ASK 8 Mathematics) passing rate.   
 
Rich 
Med 
Poor 
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Table 122 
Grade 8 Mathematics Test of Homogeneity of 
Variances 
  
Levene 
Statistic df1 df2 Sig. 
19.162 8 631 .000 
 
Table 123 
Grade 8 Mathematics Multiple Comparisons 
 
(I) COMBO (J) COMBO 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy SES and 
Short School Day 
Wealthy SES and 
Mean School Day 
-4.6947 1.9447 .285 -10.828 1.438 
Wealthy SES and 
Long School Day 
-5.1939 1.8709 .133 -11.094 .706 
Median SES and 
Short School Day 
5.4903 1.8134 .071 -.231 11.212 
Median SES and 
Mean School Day 
7.1212
*
 1.9837 .014 .859 13.383 
Median SES and 
Long School Day 
5.2392 1.8629 .122 -.640 11.119 
Low SES and 
Short School Day 
30.0098
*
 2.2701 .000 22.888 37.132 
Low SES and 
Mean School Day 
25.7604
*
 3.2019 .000 15.522 35.998 
Low SES and 
Long School Day 
21.3603
*
 3.6679 .000 9.541 33.180 
Wealthy SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
4.6947 1.9447 .285 -1.438 10.828 
Wealthy SES and 
Long School Day 
-.4992 1.5868 1.000 -5.505 4.507 
Median SES and 
Short School Day 
10.1850
*
 1.5186 .000 5.395 14.975 
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Median SES and 
Mean School Day 
11.8159
*
 1.7183 .000 6.377 17.255 
Median SES and 
Long School Day 
9.9339
*
 1.5773 .000 4.951 14.917 
Low SES and 
Short School Day 
34.7045
*
 2.0424 .000 28.294 41.115 
Low SES and 
Mean School Day 
30.4550
*
 3.0446 .000 20.665 40.246 
Low SES and 
Long School Day 
26.0550
*
 3.5314 .000 14.611 37.499 
Wealthy SES and 
Long School Day 
Wealthy SES and 
Short School Day 
5.1939 1.8709 .133 -.706 11.094 
Wealthy SES and 
Mean School Day 
.4992 1.5868 1.000 -4.507 5.505 
Median SES and 
Short School Day 
10.6842
*
 1.4228 .000 6.211 15.157 
Median SES and 
Mean School Day 
12.3151
*
 1.6343 .000 7.143 17.487 
Median SES and 
Long School Day 
10.4331
*
 1.4853 .000 5.750 15.116 
Low SES and 
Short School Day 
35.2037
*
 1.9722 .000 29.016 41.391 
Low SES and 
Mean School Day 
30.9542
*
 2.9980 .000 21.296 40.613 
Low SES and 
Long School Day 
26.5542
*
 3.4913 .000 15.220 37.889 
Median SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-5.4903 1.8134 .071 -11.212 .231 
Wealthy SES and 
Mean School Day 
-10.1850
*
 1.5186 .000 -14.975 -5.395 
Wealthy SES and 
Long School Day 
-10.6842
*
 1.4228 .000 -15.157 -6.211 
Median SES and 
Mean School Day 
1.6309 1.5682 .981 -3.334 6.596 
Median SES and 
Long School Day 
-.2511 1.4123 1.000 -4.699 4.197 
Low SES and 
Short School Day 
24.5195
*
 1.9178 .000 18.503 30.536 
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Low SES and 
Mean School Day 
20.2701
*
 2.9625 .000 10.710 29.830 
Low SES and 
Long School Day 
15.8700
*
 3.4608 .001 4.617 27.123 
Median SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-7.1212
*
 1.9837 .014 -13.383 -.859 
Wealthy SES and 
Mean School Day 
-11.8159
*
 1.7183 .000 -17.255 -6.377 
Wealthy SES and 
Long School Day 
-12.3151
*
 1.6343 .000 -17.487 -7.143 
Median SES and 
Short School Day 
-1.6309 1.5682 .981 -6.596 3.334 
Median SES and 
Long School Day 
-1.8820 1.6251 .963 -7.031 3.267 
Low SES and 
Short School Day 
22.8887
*
 2.0795 .000 16.355 29.423 
Low SES and 
Mean School Day 
18.6392
*
 3.0696 .000 8.776 28.503 
Low SES and 
Long School Day 
14.2391
*
 3.5530 .006 2.735 25.744 
Median SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-5.2392 1.8629 .122 -11.119 .640 
Wealthy SES and 
Mean School Day 
-9.9339
*
 1.5773 .000 -14.917 -4.951 
Wealthy SES and 
Long School Day 
-10.4331
*
 1.4853 .000 -15.116 -5.750 
Median SES and 
Short School Day 
.2511 1.4123 1.000 -4.197 4.699 
Median SES and 
Mean School Day 
1.8820 1.6251 .963 -3.267 7.031 
Low SES and 
Short School Day 
24.7707
*
 1.9646 .000 18.604 30.938 
Low SES and 
Mean School Day 
20.5212
*
 2.9930 .000 10.875 30.167 
Low SES and 
Long School Day 
16.1211
*
 3.4870 .001 4.797 27.445 
Low SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-30.0098
*
 2.2701 .000 -37.132 -22.888 
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Wealthy SES and 
Mean School Day 
-34.7045
*
 2.0424 .000 -41.115 -28.294 
Wealthy SES and 
Long School Day 
-35.2037
*
 1.9722 .000 -41.391 -29.016 
Median SES and 
Short School Day 
-24.5195
*
 1.9178 .000 -30.536 -18.503 
Median SES and 
Mean School Day 
-22.8887
*
 2.0795 .000 -29.423 -16.355 
Median SES and 
Long School Day 
-24.7707
*
 1.9646 .000 -30.938 -18.604 
Low SES and 
Mean School Day 
-4.2495 3.2621 .928 -14.655 6.156 
Low SES and 
Long School Day 
-8.6495 3.7206 .344 -20.612 3.313 
Low SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-25.7604
*
 3.2019 .000 -35.998 -15.522 
Wealthy SES and 
Mean School Day 
-30.4550
*
 3.0446 .000 -40.246 -20.665 
Wealthy SES and 
Long School Day 
-30.9542
*
 2.9980 .000 -40.613 -21.296 
Median SES and 
Short School Day 
-20.2701
*
 2.9625 .000 -29.830 -10.710 
Median SES and 
Mean School Day 
-18.6392
*
 3.0696 .000 -28.503 -8.776 
Median SES and 
Long School Day 
-20.5212
*
 2.9930 .000 -30.167 -10.875 
Low SES and 
Short School Day 
4.2495 3.2621 .928 -6.156 14.655 
Low SES and 
Long School Day 
-4.4001 4.3521 .984 -18.272 9.472 
Low SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-21.3603
*
 3.6679 .000 -33.180 -9.541 
Wealthy SES and 
Mean School Day 
-26.0550
*
 3.5314 .000 -37.499 -14.611 
Wealthy SES and 
Long School Day 
-26.5542
*
 3.4913 .000 -37.889 -15.220 
Median SES and 
Short School Day 
-15.8700
*
 3.4608 .001 -27.123 -4.617 
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Median SES and 
Mean School Day 
-14.2391
*
 3.5530 .006 -25.744 -2.735 
Median SES and 
Long School Day 
-16.1211
*
 3.4870 .001 -27.445 -4.797 
Low SES and 
Short School Day 
8.6495 3.7206 .344 -3.313 20.612 
Low SES and 
Mean School Day 
4.4001 4.3521 .984 -9.472 18.272 
* The mean difference is significant at the 0.05 level. 
 Dependent Variable: TPAPmath8 
 
Table 124 
 Grade 8 Mathematics Combination Descriptive Statistics for Length of School Day    
  
(Number of 
Schools) 
Minimum 
(Minutes) 
Maximum 
(Minutes) 
Mean 
(Minutes) 
Median 
(Minutes) 
Wealthy SES/Short Day 76 360 390 383.4 385.0 
Wealthy SES/Mean Day 62 391 400 396.8 396.5 
Wealthy SES/Long Day 75 401 470 411.3 407.0 
Median SES/Short Day 101 331 390 382.9 385.0 
Median SES/Mean Day 51 391 400 396.2 395.0 
Median SES/Long Day 62 402 465 412.4 410.0 
Low SES/Short Day 126 330 390 381.9 380.0 
Low SES/Mean Day 46 392 400 399.0 400.0 
Low SES/Long Day 41 404 495 441.5 420.0 
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Grade 8 Language Arts 
I calculated the means and standard deviations for the dependent and independent 
variables used in the regression analyses.  The following table (Table 125) shows the means and 
standard deviations for the dependent and independent variables used in the regression analysis.  
The mean percentage of proficient or above scores on the New Jersey Assessment of Skills and 
Knowledge for Grade 8 Language Arts section was approximately 81 with a standard deviation 
of approximately 16. The mean percentage of students who qualified for free or reduced lunch 
was approximately 35%.  The mean school enrollment was 600 students and the mean school 
day length was 396 minutes.  Student mobility averages just over 10 percent and faculty mobility 
was about 5 percent.  Faculty attendance was above 95 percent and approximately 45 percent of 
the staff held masters degrees or above.  
Table 125 
Grade 8 Language Arts Descriptive Statistics 
 
 Mean 
Std. 
Deviation N 
TPAPLA8 80.827 16.4757 645 
%SES 35.294 33.5408 645 
%DIS .958 3.8382 645 
%ELL .667 2.8574 645 
Attendance 94.933 1.5347 645 
SchoolEnroll 600.081 295.9170 645 
SchDayLength 396.17 20.503 645 
STMOB 10.640 10.0953 645 
FATTEND 95.692 4.4401 645 
FMOBILITY 4.962 7.5176 645 
MA+ 44.408 14.6152 645 
 
Next I calculated descriptive statistics for the dependent variable Grade 8 Language Arts 
percentage of students who scored Proficient or above on the New Jersey Assessment of Skills 
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and Knowledge for Grade 8 Language Arts to determine if it met the assumptions of normality 
(see Table 126).  I calculated the means and standard deviations for the dependent and 
independent variables used in the regression analyses.  Table 126 showed the descriptive 
statistics for the total percentage of Proficient and Advanced Proficient scores on the New Jersey 
Assessment of Skills and Knowledge for Grade 8 Language Arts.  The mean was about 81, the 
median was 86, and the standard deviation was 16.  The distribution of the eighth grade 
Language Arts passing percentages was determined not normal. In Table 127 both tests of 
normality were statistically significant.  The Shapiro-Wilk statistic determined that the scores 
were significantly different than normal (W(645) = .86, p =.001 < .05).  Since the skewness z-
score of -.1.325/.096 = -13.80 was less than -1.96, the distribution was determined to have a 
significant left, or negative, skew.  On the other hand, the Z-score for kurtosis was 1.153/.192 = 
6.01, which was greater than 1.96, which signified a distribution with significant positive 
kurtosis (leptokurtic).   Because of the large sample size, the normality requirements were 
relaxed and the regression analyses were performed.   
Table 126 
Grade 8 Language Arts Descriptive Statistics for Dependent Variables 
 
 Statistic Std. Error 
TPAP Mean 80.827 .6487 
95% Confidence 
Interval for Mean 
Lower Bound 79.554  
Upper Bound 82.101  
5% Trimmed Mean 82.307  
Median 86.000  
Variance 271.447  
Std. Deviation 16.4757  
Minimum 20.0  
Maximum 100.0  
Range 80.0  
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Interquartile Range 18.4  
Skewness -1.325 .096 
Kurtosis 1.153 .192 
 
Table 127 
 
Grade 8 Language Arts Tests of Normality 
 
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAP .151 645 .000 .860 645 .000 
a. Lilliefors Significance Correction 
 
 
 
 
Figure 31.  Grade 8 Language Arts histogram of NJ ASK passing percentages. 
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To confirm that the sample size was producing the statistically significant results on the 
tests of normality, I conducted descriptive tests on a smaller random sample (Table 129). I used a 
sample size equivalent to that necessary to conduct a hierarchical regression (n=159). The results 
of the descriptive statistics for the smaller sample suggest that the skewness improved from -
.1.325 to -.1.293, as did the shape of the distribution. The issues with normality of the data in 
these samples were most likely an artifact of a large sample size. Field (2009) ascertained that in 
large sample sizes this criterion should be increased to 2.58 or 3.29.  “Large sample sizes will 
give rise to small standard errors and so when sample sizes are big significant values arise from 
even small deviations from normality” (Field, 2008, p. 7).   Because of the large sample size, the 
normality requirements were relaxed and the regression analyses were performed.   Field (2013) 
stated, “. . . [In] a large sample (200 or more), it is important to look at the shape of the 
distribution visually and to look at the value of the skewness and kurtosis statistic rather than 
calculate their significance” (p. 139).  Although the dissertation focused on NJ ASK data from 
all the schools who administered the test in 2011 for each particular grade/subject combination, 
one may still consider this to be a sample drawn from the population of NJ ASK results over all 
years for the given grade/subject combination.  If each data set is viewed in this fashion, one can 
utilize the skewness and kurtosis z-scores to make inferences about the skewness and kurtosis of 
the population distribution. 
Table 128 
 Grade 8 Language Arts Descriptive Statistics for Sample on Dependent 
Variable Table 
 
 Statistic Std. Error 
TPAP Mean 81.140 1.2668 
95% Confidence Lower Bound 78.638  
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Interval for Mean Upper Bound 83.642  
5% Trimmed Mean 82.537  
Median 85.200  
Variance 255.150  
Std. Deviation 15.9734  
Minimum 34.1  
Maximum 100.0  
Range 65.9  
Interquartile Range 19.2  
Skewness -1.293 .192 
Kurtosis 1.004 .383 
 
Table 129 
Grade 8 Language Arts Sample Tests of Normality 
 
 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
Statistic df Sig. Statistic df Sig. 
TPAP .155 159 .000 .861 159 .000 
a. Lilliefors Significance Correction 
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Figure 32.  Grade 8 Language Arts histogram of NJ ASK passing percentages for sample. 
 
Simultaneous Multiple Regression 
Next I ran the first simultaneous regression model with all the predictor variables 
included. The Model Summary (Table 130) and ANOVA results tables for the initial 
simultaneous regression run are shown in Table 131.  The ANOVA results (Table 131) showed 
that the regression is statistically significant (F(10, 634) =179.55,  p = .001 < .05) and that the R 
squared for this regression is .74.       
 
 
 
 
 
 
 
 
237 
Table 130 
 
 Grade 8 Language Arts Simultaneous Regression Model Summary
b
 Table 
 
Mode
l R 
R 
Square 
Adjusted R 
Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .860
a
 .739 .735 8.4825 .739 179.551 10 634 .000 1.599 
a. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, Attendance, SchoolEnroll, 
STMOB, %SES, %DIS 
b. Dependent Variable: TPAPLA8 
 
Table 131 
 
 Grade 8 Language Arts Simultaneous Regression ANOVA
a 
Table 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 129193.422 10 12919.342 179.551 .000
b
 
Residual 45618.503 634 71.953   
Total 174811.924 644    
a. Dependent Variable: TPAPLA8 
b. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, STMOB, %SES, %DIS 
 
The coefficients table (Table 132) suggested that the statistically significant variables in 
the regression were the percentage of students with low socioeconomic status (SES), student 
attendance, school day length, and student mobility 
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Table 132 
 Grade 8 Language Arts Coefficients
a 
 
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
T Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) -137.891 24.964  -5.524 .000      
%SES -.231 .015 -.470 -15.084 .000 -.787 -.514 -.306 .424 2.356 
%DIS .084 .176 .020 .478 .633 -.175 .019 .010 .245 4.074 
%ELL -.236 .236 -.041 -.998 .319 -.186 -.040 -.020 .245 4.077 
Attendance 2.251 .253 .210 8.888 .000 .569 .333 .180 .740 1.352 
SchoolEnroll .001 .001 .010 .458 .647 .039 .018 .009 .871 1.149 
SchDayLeng
th 
.043 .017 .053 2.601 .010 .090 .103 .053 .975 1.026 
STMOB -.527 .050 -.323 -10.576 .000 -.752 -.387 -.215 .442 2.264 
FATTEND .026 .077 .007 .341 .733 .167 .014 .007 .957 1.045 
FMOBILIT
Y 
-.030 .045 -.014 -.673 .501 -.068 -.027 -.014 .978 1.022 
MA+ -.019 .024 -.017 -.782 .435 .238 -.031 -.016 .884 1.131 
a. Dependent Variable: TPAPLA8 
 
The backwards simultaneous regression model determined that the set of independent 
variables influencing the passing percentage for Grade 8 Mathematics on the New Jersey 
Assessment of Skills and Knowledge included the same variables as above along with faculty 
mobility (Table 133).   
 
 
 
 
Table 133 
Grade 8 Language Arts Backwards Model ANOVA
a
 Table 
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Hierarchical Linear Regression 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 129193.422 10 12919.342 179.551 .000
b
 
Residual 45618.503 634 71.953   
Total 174811.924 644    
2 Regression 129185.032 9 14353.892 199.766 .000
c
 
Residual 45626.892 635 71.853   
Total 174811.924 644    
3 Regression 129169.250 8 16146.156 224.986 .000
d
 
Residual 45642.674 636 71.765   
Total 174811.924 644    
4 Regression 129152.299 7 18450.328 257.402 .000
e
 
Residual 45659.626 637 71.679   
Total 174811.924 644    
5 Regression 129119.209 6 21519.868 300.478 .000
f
 
Residual 45692.715 638 71.619   
Total 174811.924 644    
6 Regression 129085.196 5 25817.039 360.776 .000
g
 
Residual 45726.728 639 71.560   
Total 174811.924 644    
7 Regression 128993.826 4 32248.456 450.455 .000
h
 
Residual 45818.099 640 71.591   
Total 174811.924 644    
a. Dependent Variable: TPAPLA8 
b. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, FATTEND, Attendance, 
SchoolEnroll, STMOB, %SES, %DIS 
c. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, Attendance, SchoolEnroll, 
STMOB, %SES, %DIS 
d. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, Attendance, STMOB, 
%SES, %DIS 
e. Predictors: (Constant), MA+, SchDayLength, %ELL, FMOBILITY, Attendance, STMOB, 
%SES 
f. Predictors: (Constant), SchDayLength, %ELL, FMOBILITY, Attendance, STMOB, %SES 
g. Predictors: (Constant), SchDayLength, %ELL, Attendance, STMOB, %SES 
h. Predictors: (Constant), SchDayLength, Attendance, STMOB, %SES 
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The third model was a hierarchical linear regression.   The Model Summary table (Table 
134) shows the results from this regression suggested that all four significant independent 
variables mentioned in the previous step were indeed the statistically significant variables in this 
model.  The Model Summary table also determined the R squared values for each iteration as 
well as the improvement in R squared when independent variables were added to the model.  
The R squared change corresponding to a particular independent variable indicated the 
percentage of the variation in the New Jersey Assessment of Skills and Knowledge for Grade 8 
Language Arts passing percentages due to the variation inherent in that particular variable.  As 
shown in Model 1, the SES variable contributed the most (61.9%) to the R squared value.  Model 
2 showed that student mobility contributed 8.1% to the R squared value and was statistically 
significant F(1,642)= 174.15, p =.001 < .05.   Model 3 showed that student attendance 
contributed 3.5% percentage to the R squared value and was statistically significant F(1,641) 
=84.42, p=.001 < .05.  Last, school day length made up 0.3% of the R squared value (shown in 
Model 4) and was found to be statistically significant F(1, 640) = 7.19, p=.008 < .05.    This 
showed that although statistically significant, the R squared change contribution of the length of 
the school day to the variation of the dependent variable was extremely small.   
The Durbin-Watson statistic of 1.61 indicated there was no significant autocorrelation 
between the fitted dependent variable values and the residuals in the final regression model.   
 
 
 
 
 
Table 134 
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 Grade 8 Language Arts Hierarchical Regression Model Summary
e
 Table 
 
Mode
l R 
R 
Square 
Adjusted R 
Square 
Std. Error 
of the 
Estimate 
Change Statistics 
Durbin-
Watson 
R Square 
Change 
F 
Change df1 df2 
Sig. F 
Change 
1 .787
a
 .619 .618 10.1818 .619 1043.25
5 
1 643 .000 
 
2 .837
b
 .700 .699 9.0374 .081 174.153 1 642 .000  
3 .857
c
 .735 .734 8.5019 .035 84.418 1 641 .000  
4 .859
d
 .738 .736 8.4611 .003 7.194 1 640 .008 1.605 
a. Predictors: (Constant), %SES 
b. Predictors: (Constant), %SES, STMOB 
c. Predictors: (Constant), %SES, STMOB, Attendance 
d. Predictors: (Constant), %SES, STMOB, Attendance, SchDayLength 
e. Dependent Variable: TPAPLA8 
 
The ANOVA results table shown below (Table 135) illustrated that the final regression 
model (Model 6) was indeed statistically significant (F (4, 640) = 450.46, p=.001 <.05  
Table 135 
Grade 8 Language Arts Hierarchical Regression ANOVA
a
 Table 
 
Model 
Sum of 
Squares df Mean Square F Sig. 
1 Regression 108152.936 1 108152.936 1043.255 .000
b
 
Residual 66658.988 643 103.669   
Total 174811.924 644    
2 Regression 122376.844 2 61188.422 749.173 .000
c
 
Residual 52435.081 642 81.675   
Total 174811.924 644    
3 Regression 128478.815 3 42826.272 592.484 .000
d
 
Residual 46333.109 641 72.283   
Total 174811.924 644    
4 Regression 128993.826 4 32248.456 450.455 .000
e
 
Residual 45818.099 640 71.591   
Total 174811.924 644    
a. Dependent Variable: TPAPLA8 
b. Predictors: (Constant), %SES 
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As shown in the Model 4 section of the coefficients table below (Table 136), all six 
predictor variables were statistically significant (i.e., have a p value less than .05).  The table also 
revealed the beta values associated with these variables.  Attendance and school day length all 
have a positive association with the New Jersey Assessment of Skills and Knowledge (NJ ASK) 
for Language Arts 8 passing percentages.  While school day length had a weak relationship with 
the dependent variable, attendance had a small to moderate association with the dependent 
variable.  Need to describe the betas for each statistically significant variable in each model.  On 
the other hand, %SES and student mobility had a statistically significant negative influence on 
the NJ ASK Grade 8 Language Arts passing percentages.  The results confirmed SES had a 
moderate to strong relationship while student mobility had a moderate association.   
As shown in the Model 4 section of the coefficients table below (Table 136), all four 
predictor variables were statistically significant (i.e., had a p value less than .05).  The table also 
revealed the standardized beta ( values associated with these variables.  Attendance and school 
day length both had a positive association with the New Jersey Assessment of Skills and 
Knowledge (NJ ASK) for Language Arts 8 passing percentages.  Attendance had a weak to 
moderate relationship ( = .21 and accounted for 4% of the variance of the model) and School 
Day Length had a weak relationship (= .06 and accounted for less than 1% of the variance of 
the model).  Conversely, both SES ( =-.47 and accounted for 22% of the variance of the model) 
and student mobility ( =-.32 and accounted for 10% of the variance of the model) had a 
statistically significant negative influence on the NJ ASK passing percentages.  The results 
c. Predictors: (Constant), %SES, STMOB 
d. Predictors: (Constant), %SES, STMOB, Attendance 
e. Predictors: (Constant), %SES, STMOB, Attendance, SchDayLength 
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confirmed SES had a strong relationship, while student mobility had a moderate relationship 
with the dependent variable.   
An examination of the collinearity statistics of Model 4 of Table 136 revealed that there 
were two variables in this model with a significant variance inflation factor (i.e., VIF greater than 
2):  %SES and STMOB.  Because the VIF’s for these two variables were only slightly greater 
than 2, it was concluded that there were no significant multi-collinearity issues in the model.   
Table 136 
Grade 8 Language Arts Coefficients and VIF Table 
Model 
Unstandardized 
Coefficients 
Standardiz
ed 
Coefficient
s 
t Sig. 
Correlations 
Collinearity 
Statistics 
B Std. Error Beta 
Zero-
order Partial Part 
Toleranc
e VIF 
1 (Constant) 94.464 .582  162.251 .000      
%SES -.386 .012 -.787 -32.299 .000 -.787 -.787 -.787 1.000 1.000 
2 (Constant) 96.572 .541  178.541 .000      
%SES -.251 .015 -.511 -16.980 .000 -.787 -.557 -.367 .517 1.936 
STMOB -.648 .049 -.397 -13.197 .000 -.752 -.462 -.285 .517 1.936 
3 (Constant) -124.041 24.016  -5.165 .000      
%SES -.230 .014 -.467 -16.297 .000 -.787 -.541 -.331 .503 1.989 
STMOB -.532 .048 -.326 -11.124 .000 -.752 -.402 -.226 .481 2.079 
Attendance 2.303 .251 .215 9.188 .000 .569 .341 .187 .758 1.319 
4 (Constant) -134.863 24.239  -5.564 .000      
%SES -.233 .014 -.474 -16.540 .000 -.787 -.547 -.335 .499 2.003 
STMOB -.525 .048 -.322 -11.013 .000 -.752 -.399 -.223 .480 2.085 
Attendance 2.234 .251 .208 8.907 .000 .569 .332 .180 .750 1.333 
SchDayLeng
th 
.044 .016 .055 2.682 .008 .090 .105 .054 .982 1.018 
a. Dependent Variable: TPAPLA8 
 
 
 
 
 
 
244 
 The residual statistics suggested that the histogram and the P-P plot of the regression 
standardized residual followed a bell-shaped distribution, which is a requirement for the validity 
of the regression model. The scatter plot of the standardized residuals versus the standardized 
predictive value showed no pattern or relationship between the size of the residual and the size of 
the predicted value.   
 
 
 
Figure 33.  Grade 8 Language Arts histogram of regression residuals.  
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Figure 34.  Grade 8 Language Arts normal P-P plot for regression residuals. 
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Figure 35.  Grade 8 Language Arts scatter plot of regression residuals versus predicted value. 
 
Between-Subjects Factors and Univariate Analysis 
 The following table summarizes the school day length and SES bins used for the Grade 8 
Language Arts univariate analyses.   
Table 137 
Grade 8 Language Arts School Day Length Bin Descriptive Statistics 
 
School Day 
Length Bin  
Number of 
Schools 
Minimum 
School Day 
Length 
(Minutes) 
Maximum 
School Day 
Length 
(Minutes) 
Mean School 
Day Length 
(Minutes) 
Median 
School Day 
Length 
(Minutes) 
Short 308 330 390 382.7 382.0 
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Mean 159 391 400 397.2 399.0 
Long 178 401 495 418.6 410.0 
 
Table 138 
Grade 8 Language Arts SES Bin Descriptive Statistics 
 
SES  Bin  Number of 
Schools 
Minimum SES 
percentage 
Maximum SES 
percentage 
Mean SES 
percentage 
Median SES 
percentage 
Wealthy 215 0.0 9.4 1.1 0.0 
Median 215 9.4 49.5  26.8 25.8 
Poor 215 50.0 100.0 80.0 80.6 
 
The tests for normality of the distribution of the New Jersey Assessment of Skills and 
Knowledge for Language Arts Grade 8 passing percentages for the schools in each of the nine 
socioeconomic status (SES)/length of school day binning combinations are shown below in 
Table 139.  The Shapiro-Wilk test illustrated the following combinations have normal 
distributions (since the p values are greater than .05):  median SES/short school day, median 
SES/mean school day,  median SES/ long school day, low SES/mean school day, and low 
SES/long school day.  The remaining combinations were not normally distributed since their p 
values are less than .05.  In all the cells the sample sizes (as given by the df) were greater than 
30, the normality requirement for running factorial ANOVAs does not need to be met.   
Table 139 
Grade 8 Language Arts Tests of Normality for SES and Length of School Day Bins 
 
 
COMBO 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
 Statistic df Sig. Statistic df Sig. 
TPAPLA8 Wealthy SES and 
Short School Day 
.197 75 .000 .766 75 .000 
Wealthy SES and 
Mean School Day 
.100 64 .181 .928 64 .001 
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Wealthy SES and 
Long School Day 
.188 76 .000 .844 76 .000 
Median SES and Short 
School Day 
.046 104 .200
*
 .979 104 .100 
Median SES and 
Mean School Day 
.139 50 .017 .960 50 .087 
Median SES and Long 
School Day 
.057 61 .200
*
 .992 61 .969 
Low SES and Short 
School Day 
.064 129 .200
*
 .969 129 .005 
Low SES and Mean 
School Day 
.104 45 .200
*
 .967 45 .232 
Low SES and Long 
School Day 
.102 41 .200
*
 .975 41 .498 
* This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 
 From the Tests Between-Subjects Effects chart (Table 140), it was resolved that both the 
length of the school day and socioeconomic status (SES) bins were statistically significant.  This 
means that there were statistically significant differences in the New Jersey Assessment of Skills 
and Knowledge passing percentages for Grade 8 Language Arts between the SES bins (F(2,636) 
= 316.52, p = .001 < .05) as well as between the Length of school day bins (F(2,636) = 6.51, p = 
.002 < .05).  There was also a significant interaction between the length of the school day and 
SES on NJ ASK Language Arts 8 passing percentage (F(4,636) = 3.89, p = .004 < .05). 
Table 140 
 Grade 8 Language Arts Tests of Between-Subjects Effects Table 
 
Source 
Type III Sum 
of Squares df Mean Square F Sig. 
Corrected Model 101480.463
a
 8 12685.058 110.017 .000 
Intercept 3761444.315 1 3761444.315 32622.813 .000 
SES_BINNED_LA8 72990.812 2 36495.406 316.523 .000 
Schlday_binned_LA8 1501.669 2 750.835 6.512 .002 
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SES_BINNED_LA8 * 
Schlday_binned_LA8 
1791.967 4 447.992 3.885 .004 
Error 73331.462 636 115.301   
Total 4388645.530 645    
Corrected Total 174811.924 644    
a. R Squared = .581 (Adjusted R Squared = .575) 
 
The Levene’s Test was significant (F(8,636) = 46.91, p = .001 < .05).  The variances of 
the passing percentages for each socioeconomic status (SES)/length of the school day 
combination were not the same (Table 141).     
Table 141 
Grade 8 Language Arts Levene's Test of 
Equality of Error Variances
a 
 
F df1 df2 Sig. 
46.905 8 636 .000 
Tests the null hypothesis that the error 
variance of the dependent variable is 
equal across groups. 
a. Design: Intercept + 
SES_BINNED_LA8 + 
Schlday_binned_LA8 + 
SES_BINNED_LA8 * 
Schlday_binned_LA8 
__________________________  
Dependent Variable: TPAPLA8   
 
The SES post hoc tests showed there were statistically significant differences within the 
passing percentages for the New Jersey Assessment of Skills and Knowledge Grade 8 Language 
Arts.  These differences were found between all possible combinations: wealthy and median, 
wealthy and poor, and median and poor.  As shown in Table 142, the passing percentage for poor 
students was less than that for the median students (by about 22 percentage points), and the mean 
student passing percentage was less than that for the wealthy students (by about 7 points).   
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Table 142 
Grade 8 Language Arts Multiple Comparisons for SES Bins Table 
 
(I) %SES 
(Binned) 
(J) %SES 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy Med 7.060
*
 1.0356 .000 4.628 9.493 
Poor 29.022
*
 1.0356 .000 26.589 31.455 
Med Wealthy -7.060
*
 1.0356 .000 -9.493 -4.628 
Poor 21.961
*
 1.0356 .000 19.528 24.394 
Poor Wealthy -29.022
*
 1.0356 .000 -31.455 -26.589 
Med -21.961
*
 1.0356 .000 -24.394 -19.528 
Based on observed means. 
The error term is Mean Square (Error) = 115.301. 
  * The mean difference is significant at the .05 level.  
  Dependent Variable: TPAPLA8 
 
 The length of school day post hoc tests (Table 143) shows there were statistically 
significant differences in the passing percentages for the New Jersey Assessment of Skills and 
Knowledge Grade 8 Language Arts.  These differences were found between all combinations:  
short day to mean day (about 5.5 point improvement), short day to long day (about 8.6 point 
increase), and mean day to long day resulted in a 3.1 point increase.     
Table 143 
 Grade 8 Language Arts Multiple Comparisons for Length of the School Day Bins 
 
(I) SchDayLength 
(Binned) 
(J) SchDayLength 
(Binned) 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Short Mean -5.474
*
 1.0486 .000 -7.937 -3.010 
Long -8.610
*
 1.0110 .000 -10.985 -6.235 
Mean Short 5.474
*
 1.0486 .000 3.010 7.937 
Long -3.137
*
 1.1717 .021 -5.889 -.384 
Long Short 8.610
*
 1.0110 .000 6.235 10.985 
Mean 3.137
*
 1.1717 .021 .384 5.889 
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Based on observed means. 
The error term is Mean Square (Error) = 115.301. 
* The mean difference is significant at the .05 level. 
 
The ANOVA portrayed a statistically significant interaction between the socioeconomic 
(SES) bin and the school day length bin on the passing percentage for the New Jersey 
Assessment of Knowledge and Skills for Grade 8 Language Art; the plot (Figure   ) confirmed 
the interaction.  
 
 
Figure 36.  Grade 8 Language Arts NJ ASK passing percentages by school day length and SES 
bin. 
Rich 
Med 
Poor 
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  To confirm the findings of the factorial ANOVA discussed in Table 144, a one-way 
ANOVA using nine groupings representing each possible combination of socioeconomic status 
(SES) bin and school day length bin was performed. The results were statistically significant F(8, 
636) = 110.02, p=.001 <. 05.   
Table 144 
 
Dependent Variable: TPAPLA8  
 
The Levene's test for equal variances assumed was statistically significant. 
Consequently, the Games-Howell post-hoc test for significant differences was used to 
determine statistical significance between specific pairs of SES and length of school day bins.  
The post hoc test results are shown in Table 145 below.  An examination of the table showed 
that lengthening the school day in both wealthy and median SES districts had no statistically 
significant effect on the New Jersey Assessment of Knowledge and Skills (NJ ASK) Language 
Arts (Grade 8) passing rate.  On the other hand, for low SES districts there were no statistically 
significant differences in the NJ ASK Grade 8 Language Arts passing percentages between the 
short and mean day and between the mean and long day.  However, there was a statistically 
significant difference between the short and long days (i.e., when the school day was increased 
from 381.9 minutes to 441.5 minutes on average).  The longer school day schools’ passing rate 
was about 9.3 percentage points higher than that for the short day schools.   
 
Grade 8 Language Arts ANOVA 
   
 
Sum of 
Squares df Mean Square F Sig. 
Between Groups 101480.463 8 12685.058 110.017 .000 
Within Groups 73331.462 636 115.301   
Total 174811.924 644    
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Table 145 
Grade 8 Language Arts Post-Hoc Test Results for One-Way Combination ANOVA 
 
(I) COMBO (J) COMBO 
Mean 
Difference 
(I-J) 
Std. 
Error Sig. 
95% Confidence 
Interval 
Lower 
Bound 
Upper 
Bound 
Wealthy SES and 
Short School Day 
Wealthy SES and 
Mean School Day 
-2.3320 1.0998 .465 -5.810 1.146 
Wealthy SES and 
Long School Day 
-2.2425 1.0949 .514 -5.705 1.220 
Median SES and 
Short School Day 
5.2228
*
 1.1289 .000 1.660 8.786 
Median SES and 
Mean School Day 
6.4440
*
 1.2755 .000 2.416 10.472 
Median SES and 
Long School Day 
5.4582
*
 1.1501 .000 1.826 9.090 
Low SES and 
Short School Day 
29.8509
*
 1.7842 .000 24.255 35.447 
Low SES and 
Mean School Day 
27.2236
*
 2.5717 .000 18.941 35.506 
Low SES and 
Long School Day 
20.5900
*
 2.6571 .000 11.994 29.185 
Wealthy SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
2.3320 1.0998 .465 -1.146 5.810 
Wealthy SES and 
Long School Day 
.0895 .7457 1.000 -2.261 2.440 
Median SES and 
Short School Day 
7.5548
*
 .7949 .000 5.056 10.054 
Median SES and 
Mean School Day 
8.7760
*
 .9921 .000 5.619 11.933 
Median SES and 
Long School Day 
7.7902
*
 .8247 .000 5.184 10.396 
Low SES and 
Short School Day 
32.1829
*
 1.5940 .000 27.169 37.197 
Low SES and 
Mean School Day 
29.5556
*
 2.4436 .000 21.624 37.487 
Low SES and 
Long School Day 
22.9220
*
 2.5333 .000 14.659 31.185 
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Wealthy SES and 
Long School Day 
Wealthy SES and 
Short School Day 
2.2425 1.0949 .514 -1.220 5.705 
Wealthy SES and 
Mean School Day 
-.0895 .7457 1.000 -2.440 2.261 
Median SES and 
Short School Day 
7.4653
*
 .7881 .000 4.990 9.940 
Median SES and 
Mean School Day 
8.6865
*
 .9866 .000 5.547 11.826 
Median SES and 
Long School Day 
7.7007
*
 .8181 .000 5.118 10.284 
Low SES and 
Short School Day 
32.0935
*
 1.5906 .000 27.090 37.097 
Low SES and 
Mean School Day 
29.4661
*
 2.4414 .000 21.540 37.392 
Low SES and 
Long School Day 
22.8325
*
 2.5312 .000 14.575 31.090 
Median SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-5.2228
*
 1.1289 .000 -8.786 -1.660 
Wealthy SES and 
Mean School Day 
-7.5548
*
 .7949 .000 -10.054 -5.056 
Wealthy SES and 
Long School Day 
-7.4653
*
 .7881 .000 -9.940 -4.990 
Median SES and 
Mean School Day 
1.2212 1.0243 .956 -2.028 4.470 
Median SES and 
Long School Day 
.2354 .8632 1.000 -2.483 2.953 
Low SES and 
Short School Day 
24.6281
*
 1.6142 .000 19.554 29.702 
Low SES and 
Mean School Day 
22.0007
*
 2.4568 .000 14.034 29.968 
Low SES and 
Long School Day 
15.3671
*
 2.5461 .000 7.071 23.664 
Median SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-6.4440
*
 1.2755 .000 -10.472 -2.416 
Wealthy SES and 
Mean School Day 
-8.7760
*
 .9921 .000 -11.933 -5.619 
Wealthy SES and 
Long School Day 
-8.6865
*
 .9866 .000 -11.826 -5.547 
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Median SES and 
Short School Day 
-1.2212 1.0243 .956 -4.470 2.028 
Median SES and 
Long School Day 
-.9858 1.0476 .990 -4.311 2.339 
Low SES and 
Short School Day 
23.4069
*
 1.7199 .000 18.005 28.809 
Low SES and 
Mean School Day 
20.7796
*
 2.5275 .000 12.618 28.941 
Low SES and 
Long School Day 
14.1460
*
 2.6144 .000 5.666 22.626 
Median SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-5.4582
*
 1.1501 .000 -9.090 -1.826 
Wealthy SES and 
Mean School Day 
-7.7902
*
 .8247 .000 -10.396 -5.184 
Wealthy SES and 
Long School Day 
-7.7007
*
 .8181 .000 -10.284 -5.118 
Median SES and 
Short School Day 
-.2354 .8632 1.000 -2.953 2.483 
Median SES and 
Mean School Day 
.9858 1.0476 .990 -2.339 4.311 
Low SES and 
Short School Day 
24.3928
*
 1.6291 .000 19.272 29.513 
Low SES and 
Mean School Day 
21.7654
*
 2.4666 .000 13.772 29.759 
Low SES and 
Long School Day 
15.1318
*
 2.5555 .000 6.810 23.454 
Low SES and 
Short School Day 
Wealthy SES and 
Short School Day 
-29.8509
*
 1.7842 .000 -35.447 -24.255 
Wealthy SES and 
Mean School Day 
-32.1829
*
 1.5940 .000 -37.197 -27.169 
Wealthy SES and 
Long School Day 
-32.0935
*
 1.5906 .000 -37.097 -27.090 
Median SES and 
Short School Day 
-24.6281
*
 1.6142 .000 -29.702 -19.554 
Median SES and 
Mean School Day 
-23.4069
*
 1.7199 .000 -28.809 -18.005 
Median SES and 
Long School Day 
-24.3928
*
 1.6291 .000 -29.513 -19.272 
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Low SES and 
Mean School Day 
-2.6274 2.8187 .990 -11.610 6.355 
Low SES and 
Long School Day 
-9.2610 2.8968 .050 -18.526 .004 
Low SES and 
Mean School Day 
Wealthy SES and 
Short School Day 
-27.2236
*
 2.5717 .000 -35.506 -18.941 
Wealthy SES and 
Mean School Day 
-29.5556
*
 2.4436 .000 -37.487 -21.624 
Wealthy SES and 
Long School Day 
-29.4661
*
 2.4414 .000 -37.392 -21.540 
Median SES and 
Short School Day 
-22.0007
*
 2.4568 .000 -29.968 -14.034 
Median SES and 
Mean School Day 
-20.7796
*
 2.5275 .000 -28.941 -12.618 
Median SES and 
Long School Day 
-21.7654
*
 2.4666 .000 -29.759 -13.772 
Low SES and 
Short School Day 
2.6274 2.8187 .990 -6.355 11.610 
Low SES and 
Long School Day 
-6.6336 3.4383 .596 -17.584 4.316 
Low SES and 
Long School Day 
Wealthy SES and 
Short School Day 
-20.5900
*
 2.6571 .000 -29.185 -11.994 
Wealthy SES and 
Mean School Day 
-22.9220
*
 2.5333 .000 -31.185 -14.659 
Wealthy SES and 
Long School Day 
-22.8325
*
 2.5312 .000 -31.090 -14.575 
Median SES and 
Short School Day 
-15.3671
*
 2.5461 .000 -23.664 -7.071 
Median SES and 
Mean School Day 
-14.1460
*
 2.6144 .000 -22.626 -5.666 
Median SES and 
Long School Day 
-15.1318
*
 2.5555 .000 -23.454 -6.810 
Low SES and 
Short School Day 
9.2610 2.8968 .050 -.004 18.526 
Low SES and 
Mean School Day 
6.6336 3.4383 .596 -4.316 17.584 
* The mean difference is significant at the 0.05 level. 
 Dependent Variable:  TPAPLA8   
 
 
 
 
 
257 
Table 146 
Grade 8 Language Arts Combination Descriptive Statistics for Length of School Day    
 N 
(Number of 
Schools) 
Minimum 
(Minutes) 
Maximum 
(Minutes) 
Mean 
(Minutes) 
Median 
(Minutes) 
Wealthy SES/Short Day 75 360 390 383.5 385.0 
Wealthy SES/Mean Day 64 391 400 396.8 396.5 
Wealthy SES/Long Day 76 401 470 411.2 407.0 
Median SES/Short Day 104 331 390 383.0 385.0 
Median SES/Mean Day 50 391 400 396.0 395.0 
Median SES/Long Day 61 402 465 412.5 410.0 
Low SES/Short Day 129 383 390 381.9 380.0 
Low SES/Mean Day 45 393 400 399.2 400.0 
Low SES/Long Day 41 404 495 441.5 420.0 
 
Overall Conclusions 
 
I condensed all the findings into one table to show the amount of variance accounted for 
in each dependent variable by each statistically significant predictor variable at each grade level 
and in each subject. The first row of the following table (Table 147) summarizes the overall R 
squared values in the form of the percentage of variance accounted for in the dependent variable, 
for the final hierarchical regression modes for each grade and subject combination.  The R 
squared value delineated the portion of the variance of the dependent variable (NJ ASK passing 
percentage) that was explained by the predictor variables of the regression model.   
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An examination of the table revealed that the predictive powers of the Language Arts 
(LA) regression models for each of the grades were noticeably higher than those for the 
Mathematics (MA) models.  The overall R squared values for the LA models (which range from 
70.2% to 73.8%) were 10-15 points higher than the R squared values for the MA models (which 
range from 58.6% to 63.3%).   
Table 147 also depicted the significant predictor variables for each of the models and 
their R squared contributions.  For all six models, socioeconomic status (SES) by far had the 
largest predictive contribution to the dependent variable compared to the other predictor 
variables.  In addition to SES, the other significant variables present in all six models included 
attendance, student mobility, and school day length. Although school day length was a 
statistically significant predictor variable in all six models, the R squared contribution of this 
variable was consistently small, ranging from 0.2% to 1.2%.  This illustrated that the length of 
the school day has a minimal influence on the NJ ASK passing percentage rates in Grades 6, 7, 
and 8. 
The contribution of student attendance ranged between 3.2% to 8.7%, while the impact of 
student mobility on the overall R squared ranged between 1% and 8.1%. Nevertheless, the 
predictive power of all the other independent variables (as measured by their R squared 
contributions) was much less than that of SES. 
Moreover, some of the grade/subject combinations had additional statistically significant 
variables that included the percentage of faculty with masters’ degrees or higher (MA+), faculty 
mobility, and the percentage of English language learners (ELL). The predictive contributions of 
these three variables to the NJ ASK passing percentages, however, were very small with R 
squared values ranging from 0.2% to 0.5% 
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Table 147 
Summary of Hierarchical Regression Model R Squared and R Squared Contributions by 
Predictor Variables 
 
 
 
 
 
 The chart below (Table 148) listed the standardized beta values for the significant 
predictor variables calculated in the final Hierarchical Regression Models for each grade/subject 
combination.  Variables with positive standardized betas had positive contributions to the 
outcome variable, while variables with negative betas had negative contributions to the 
dependent variable.  The variables with positive betas included student attendance, school day 
length, MA+, and ELL.  The magnitudes of these betas revealed that student attendance had a 
weak to moderate association with the NJ ASK passing rates, while school day length, MA+, and 
 Grade 6 
MA 
Grade 
6 LA 
Grade 
7 MA 
Grade 
7 LA 
Grade 8 
MA 
Grade 8 
LA 
 
Overall R 
squared 
58.6% 70.2% 62.0% 73.7% 63.3% 73.8% 
SES 48.6% 62.1% 53.4% 67.1% 52.1% 61.9% 
Attendance 8.7% 6.5% 5.2% 3.2% 4.6% 3.5% 
Student 
Mobility 
1.0% 1.2% 1.8% 1.8% 5.8% 8.1% 
School Day 
Length 
0.3% 0.2% 1.2% 1.1% 0.3% 0.3% 
MA+  0.3% 0.4% 0.5%   
Faculty 
Mobility 
    0.2%  
ELL     0.4%  
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ELL all had weak relationships with the passing rates.  These results were consistent among all 
three grades and subjects (Language Arts and Mathematics).    
On the other hand, variables that had negative impacts on the New Jersey Assessment of 
Skills and Knowledge (NJ ASK) passing percentages included SES, student mobility, and faculty 
mobility.  The corresponding standardized betas determined that SES had a strong but negative 
relationship with the outcome variable.  Student mobility had a weak to moderate relationship, 
while faculty mobility had a very weak relationship.  Similar to the results listed above, these 
relationships were consistent among all grades and subjects.  
Table 148 
Summary of Hierarchical Regression Standardized Beta Values by Predictor Variables 
 
 Grade 6 
MA 
Grade 
6 LA 
Grade 
7 MA 
Grade 
7 LA 
Grade 8 
MA 
Grade 8 
LA 
 
SES -.497 -.600 -.506 -.617 -.466 -.474  
Attendance .284 .227 .198 .146 .234 .208  
Student 
Mobility 
-.134 -.142 -.179 -.180 -.242 -.322  
School Day 
Length 
.054 .039 .109 .100 .054 .055  
MA+  .054 .069 .073    
Faculty 
Mobility 
    -.048   
ELL     .065   
 
The results suggest that for all the grade level/subject combinations, the length of the 
school day was found to be statistically significant but had a weak influence as evidenced by the 
low standardized beta and low R squared contribution values.  In light of this, a further 
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investigation was utilized to get a better understanding of the impact of school day length day 
length on the New Jersey Assessment of Skills and Knowledge passing rates.    
For each subject and grade, a factorial ANOVA was used to gain perspective on the 
difference in passing percentages of the New Jersey Assessment of Skills and Knowledge by 
socioeconomic groupings (wealthy, median, and low) and at different school day lengths (short, 
mean, long).  Furthermore, a one-way ANOVA was run to establish if there was a difference in 
the NJ ASK passing percentage rates between specific socioeconomic statuses due to the 
differences in the lengths of the school day.  This enabled the researcher to pinpoint exactly 
where the length of the school day had a meaningful impact on the NJ ASK passing rates.    
Research Question 1: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 6 on the standardized 
assessment in Language Arts measured by the New Jersey Assessment of Skills and Knowledge 
6 for the 2010-2011 school year when controlling for staff, student, and school variables? 
Null hypothesis 1: No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 6 Language 
Arts passing percentages. 
The null hypothesis was retained.  The length of the school day was found to be 
statistically significant but had a weak relationship as evidenced by the low standardized beta 
and low R squared contribution. Overall, for all three of the SES strata, the length of the school 
day had no statistically significant influence on the Grade 6 Language Arts NJ ASK passing 
percentage rate when it came to increasing a short school day to a mean day, a mean day to a 
long day, and a short day to a long day.   
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Research Question 2: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 6 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 6 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Null Hypothesis 2: No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 6 
Mathematics passing percentage.  
The null hypothesis was retained.  The length of the school day was found to be 
statistically significant but had a weak relationship as evidenced by the low standardized beta 
and low R squared contribution. Overall, for all three of the SES strata, the length of the school 
day had no statistically significant influence on the Grade 6 Mathematics NJ ASK passing 
percentage rate when it came to increasing a short school day to a mean day, a mean day to a 
long day, and a short day to a long day.   
Research Question 3: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 7 on the standardized 
assessment in Language Arts measured by New Jersey Assessment of Skills and Knowledge for 
the 2010-2011 school year when controlling for staff, student, and school variables? 
Null Hypothesis 3: No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 7 Language 
Arts passing percentages. 
The null hypothesis was rejected.  The length of the school day was found to be 
statistically significant but had a weak relationship as evidenced by the low standardized beta 
and low R squared contribution. A statistically significant impact was confirmed in wealthy 
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districts.  Extending the school day from short to mean (extending the day from 6 hours 24 
minutes to 6 hours 37 minutes on average) resulted in an 8 point increase.  Similarly, extending 
the school day from short to long (i.e., lengthening the day from 6 hours 24 minutes to 6 hours 
52 minutes) produced a seven point increase.  For median and low SES schools, there were no 
statistically significant differences between the length of the school day bins.    
Research Question 4: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 7 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 7 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Null Hypothesis 4: No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 7 
Mathematics passing percentages. 
The null hypothesis was rejected.  The length of the school day was found to be 
statistically significant but had a weak relationship as evidenced by the low standardized beta 
and low R squared contribution.  It was found that the passing rate for Grade 7 Mathematics was 
slightly impacted by the length of the school day.  In wealthy school districts, changing a short 
day to a mean day (i.e., extending the day from 6 hours 24 minutes to 6 hours 37 minutes on 
average) was statistically significant and showed an 8 point improvement.  For median and low 
SES schools, there were no statistically significant differences between the length of the school 
day bins. 
Research Question 5: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 8 on the standardized 
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assessment in Language Arts measured by New Jersey Assessment of Skills and Knowledge 8 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Null Hypothesis 5: No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 8 Language 
Arts passing percentages. 
The null hypothesis was rejected. The length of the school day was found to be 
statistically significant but had a weak relationship as evidenced by the low standardized beta 
and low R squared contribution.  Even though there was no statistically significant impact on 
either wealthy or median SES schools, for low SES schools there was a statistically significant 
impact of 9.3 percentage points when the length of the school day was increased from short to 
long (i.e., from 6 hours 22 minutes to 7 hours 22 minutes on average).   
Research Question 6: What is the influence of the length of the school day on the 
percentage of Proficient and Advanced Proficient students in Grade 8 on the standardized 
assessment in Mathematics measured by the New Jersey Assessment of Skills and Knowledge 8 
for the 2010-2011 school year when controlling for staff, student, and school variables? 
Null Hypothesis 6: No statistically significant relationship exists between the length of 
the school day and the 2010-2011 New Jersey Assessment of Skills and Knowledge 8 
Mathematics passing percentages of public middle schools. 
The null hypothesis was retained.  The length of the school day was found to be 
statistically significant but had a weak relationship as evidenced by the low standardized beta 
and low R squared contribution. Overall, for all three of the SES strata, the length of the school 
day had no statistically significant influence on the Grade 8 Mathematics NJ ASK passing 
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percentage rate when it came to increasing a short school day to a mean day, a mean day to a 
long day, and a short day to a long day.   
Research Question 7: What is the influence of the length of the school day on students 
in schools that serve students in the lowest third of the socioeconomic strata compared to the 
influence on students in schools that serve students in the middle and top third of the socio-
economic strata?   
Null Hypothesis 7: There is no difference between the influence of the length of the 
school day on scores of schools that serve students in the lowest third of the socioeconomic strata 
compared to the influence on scores of schools that serve students in the middle and top third of 
the socioeconomic strata.    
The null hypothesis was rejected.  For the lowest third of the socioeconomic strata, 
lengthening the school day showed a statistically significant impact for Grade 8 Language Arts. 
Increasing the school day from a short to a long day (from 6 hours 22 minutes to 7 hours 22 
minutes on average) improved the NJ ASK passing percentage by 9.3 points.   However, for the 
remaining grade level/subject combinations examined, the length of the school day had no 
influence on the NJ ASK passing rate for lowest third of the socioeconomic strata.   
 For Grade 6 Language Arts, Grade 6 Mathematics, and Grade 8 Mathematics, it was 
found that the length of the school day produced no significant differences in the NJ ASK 
passing rates for any of the socioeconomic strata groups.  Nevertheless, it was found for Grade 7 
Mathematics, Grade 7 Language Arts, and Grade 8 Language Arts, there was a difference in the 
influence of the length of the school day on scores of schools that serve students in the lowest 
third of the socioeconomic strata compared to the influence on scores of schools that serve 
students in the middle and top third of the socioeconomic strata.  For Grade 7 Mathematics and 
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Language Arts, the length of the school day had some impact on the wealthy schools, but not on 
median and low SES schools.  When interpreting the findings described above, it must be 
recognized that the categorization of the school day lengths for the low socioeconomic schools is 
different than those for wealthy and median schools.  Compared to the wealthy and median SES 
schools, the low SES schools tended to have a larger percentage of schools with short school 
days.  This was consistent for all grades and subject combinations.  Moreover, low SES schools 
classified with a long day tended to have a much wider range of school day lengths when 
compared to the long day bins for median and wealthy schools.  For low SES schools, the long 
day bin consisted of schools with day lengths ranging from just under 7 hours to 8 hours and 15 
minutes.  In contrast, the long day bin for schools within the median strata ranged from just 
under 7 hours to between 7 hours and 17 minutes and 7 hours and 45 minutes, depending on the 
grade and subject.  The long day bin for wealthy schools tended to range from about 6 hours and 
45 minutes to 8 hours and 15 minutes.  Although the maximum school day length for the long 
day bin for both low SES and wealthy schools was the same (i.e., at 8 hours and 15 minutes), 
there were many more low SES schools at this upper threshold when compared to wealthy 
schools.  This resulted in the average school day length for schools in the long day bin to be 
significantly higher in the low SES strata as compared to the wealthy SES strata.  For most of the 
grade/subject combinations, the average length for wealthy SES schools in the long day bin was 
just under 7 hours, while the average for the low SES schools in the long day bin was close to 7.5 
hours.  
 Overall, it was determined that the length of the school day had minimal influence on the 
low SES schools.   The only instance where a significant improvement was found was for Grade 
8 Language Arts between a short day and a long day.  The school day would have to be 
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lengthened by an hour in order to achieve a 9.3 percentage point improvement on the NJ ASK 
Grade 8 Language Arts passing rate.   
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CHAPTER V 
CONCLUSIONS AND RECOMMENDATIONS 
           Introduction 
In this chapter, the researcher expounds on the findings, determines conclusions, and 
provides recommendations for policy and practice in addition to proposals for future research.  
Earlier in this study, in Chapter I, the researcher discussed the premise that time is a finite 
resource and is not ubiquitous.  Structural reforms have emanated from the idea that schools 
must maximize resources while they produce results.  Limited resources are a driver of 
educational output and the length of the school day is one of those limited resources.  My study 
found that the required investment of time, more specifically lengthening the school day, to 
achieve greater results in student achievement in Grades 6, 7, and 8 do not justify the 
expenditure.  
The emphasis on school accountability and student achievement has consumed the world 
of education.  Lengthening the school day is a reform that has been the center of debate on both 
the national and state level.  Nationally, the President of the United States “called for more 
instructional time, citing American students’ middle-of-the-pack performance on international 
tests when compared to peers in industrialized countries” (Brody, 2014).  Stemming from the 
American Recovery and Reinvestment Act (ARRC) of 2009, the federal government is 
promoting the lengthening of the school day by providing states millions of dollars in funding 
with School Improvement Grants (SIG) to promote the reform of extending school time in the 
lowest performing school districts.  In addition to the national reforms, in hopes of improving 
test scores on the state level, New Jersey’s Senate for Education Committee approved Bill 
S2087, which extended the length of the school day and year for some New Jersey school 
districts.  On top of the federal initiative and Senate Bill S2087, Governor Christie proposed 
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another $5 million budget for a pilot program to extend the length of the school day in other 
certain New Jersey school districts.  
 Funding for New Jersey’s Senate Bill S2087 was provided by corporations, and in return 
these businesses were granted a tax break.  It was estimated in 2010 by the Education 
Commission that the cost of each additional statewide school day would cost New Jersey about 
$71 million (Brody, 2014).  Other estimated costs for extending the length of the school day in 
New Jersey were determined.   If New Jersey added “300 hours to the school year (one extra 
hour for each of 180 days currently on the schedule, plus an extra month of four 30-hour weeks), 
the cost would increase an additional $3.14 per hour per student and we would see an increase in 
New Jersey of $942 per student annually. This would result in a per pupil expenditure (which the 
Federal Education Budget Project currently lists as $18,737 per year) of nearly $19,679 a year” 
(Mass, 2014).  The research of this study determined that lengthening the school day has a 
minimal effect on New Jersey Assessment of Skills and Knowledge scores in Grades 6, 7, and 8, 
therefore serving as an expensive, non-beneficial intervention.   
Summary of Findings 
The study provides evidence that no matter how much funding is put into lengthening the 
school day, this reform has minimal influence on improving the passing percentage rate of the 
New Jersey Assessment of Skills and Knowledge (NJ ASK) for Grades 6, 7, and 8.  The study 
presented the opportunity for differences in improvements on the NJ ASK passing percentages to 
be exposed specifically between length of the school day (short, mean, or long day) and 
socioeconomic status (wealthy, median, low).  For both Mathematics and Language Arts for all 
grade level subject combinations, length of the school day was a statistically significant variable 
although it portrayed a weak relationship.   
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It was evident through the R squared and beta that socioeconomic status (SES) was the 
strongest predictor variable for every grade and subject level. Existent research claims that 
achievement of students of low socioeconomic strata or those students who are eligible for free 
or reduced lunch is much lower than students of median and wealthy incomes.  Unfortunately, 
only minimal gains were made by lengthening the school day, including gains for students within 
low socioeconomic strata. “Performance is worst in urban schools serving high concentrations of 
poor students.  In these schools, two-thirds or more of students perform below the basic level on 
national tests, raising troubling questions about the future of the 11 million children (of all ages) 
who attend urban public middle schools” (Edwards, 1998, p. 3, as cited by Jackson & Davis, 
2000, p. 9).     
Using one-way ANOVAs, the researcher was able to pinpoint specific gains between 
school day length bins within particular socioeconomic strata.   Extending the school day in 
wealthy districts increased the Grade 7 Language Arts passing percentage by eight points when 
the day was extended from a short day to a mean day (extending the day from 6 hours 24 
minutes to 6 hours 37 minutes on average).  Similarly, extending the school day from short to 
long (i.e., lengthening the day from 6 hours 24 minutes to 6 hours 52 minutes) in wealthy 
districts produced a seven-point increase. For grade 7 Mathematics, an eight-percentage point 
gain was determined in wealthy school districts by changing a short day to a mean day (i.e., 
extending the day from 6 hours 24 minutes to 6 hours 37 minutes on average).  There was also an 
improvement on the passing rate for Grade 8 Language Arts in low SES schools.  Scores were 
increased by 9.3 percentage points when the length of the school day was increased from short to 
long (i.e., from 6 hours 22 minutes to 7 hours 22 minutes on average).   Although these are 
meaningful improvements, some of them may not be possible to implement.  In particular, 
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increasing the school day by an hour for low socioeconomic schools may not be possible due to 
fiscal constraints.  In wealthy schools, it may be an easier fix because extending the school day 
from short to mean translates to a 13 minute increase and extending the day from mean to long 
consists of a 28 minute increase on average.   
“Enormous differences in the family and social circumstances of America’s young 
adolescents substantially influence their readiness to master rigorous academic content” (Jackson 
& Davis, 2000, p. 13).  The many research studies that focused on socioeconomic status (SES) 
and student achievement corroborated similar results; SES is the largest predictor variable for 
student achievement.  Sirin (2005) established that family SES at the student level proved to be 
one of the strongest correlations and also determined the correlations between SES at the school 
level were even stronger (p. 438).  Caldas & Bankston (2001) found comparable results when 
they ran regressions to illustrate the effect of family poverty status and family social status on 
student achievement.  Their study found that there was a high correlation between students who 
were qualified for free or reduced lunch and their scores on the GEE (r =.475) (Caldas & 
Bankston, 2001, p. 272).  In addition, Stull (2013) determined that a family’s SES was most 
strongly related to their child’s achievement.  
Recommendations for Policy 
In order for lawmakers to ameliorate this societal problem, lawmakers must focus on 
what matters: a family’s socioeconomic status (SES).  “Students who are living at or below the 
poverty level usually reside in large urban areas. It is within these areas that a great deal of 
conversation takes places regarding these schools being held accountable for academic 
achievement, dropout rates, and graduation rates” (Ross, 2013, p. 104). Providing assistance for 
everyday living costs such as housing and quality child care would enable these families to 
provide a better, more stable home life and in return, students may be able to focus on learning, 
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thereby increasing achievement and narrowing the education gap.  “Children from middle and 
upper class environments who enter preschool at age 4 have heard approximately 45 million 
words compared to a child from a family on welfare who has heard only16 million words during 
his first four years of life.  Hart and Risely (1995) coined the difference between the language 
exposure of rich and poor children ‘the 30 million word gap’” (Tienken, 2012, p. 4).    
Promoting inclusionary zoning programs which “requires real estate developers to set 
aside a portion of the homes they build to be rented or sold at below-market prices” (Schwartz, 
2011, p. 137) will provide all students regardless of socioeconomic status to attend school 
together.  “Lawmakers should consider ways to break up the poverty that exists in New Jersey’s 
large urban centers. One way to do this would be to provide and advertise housing opportunities 
outside of the inner cities” (Ross, 2013, p. 122).  This served to be beneficial for all students in 
Montgomery County, Maryland. Although this county is ranked to be one of the wealthiest 
counties in the nation, one-third of the community qualifies for free or reduced lunch (Schwartz, 
2011).   Because of the inclusionary zoning program, these residents are able to live in federally 
subsidized public housing and attend schools with children of median and wealthy families 
(Schwartz, 2011).  This promotes the integration of all students and equals out the educational 
playing field.   
   In addition, to assisting families with expenses, lawmakers should create and fund 
community programs that enhance student learning by providing experiences that these students 
would not have the opportunity to have otherwise.  “The problem of inadequate academic 
preparation is greatly compounded for those young adolescents who are poor, members of racial 
or ethnic minorities, or recent immigrants.  These students routinely attend the weakest, more 
over crowded, and most segregated schools that offer the fewest high level courses” (Jackson & 
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Davis, 2000, p. 9). Since the greater part of achievement is established by experience, promoting 
the opportunity for these students of low socioeconomic status to integrate with students of 
median and wealthy SES from an early age would eliminate barriers and promote social, 
emotional, and intellectual growth for all students.  
The landmark study by Coleman (1966) stipulated that African American students had 
less of an opportunity to achieve academically due to the concentration of poor minorities within 
their schools. “Finally, it appears that a pupil's achievement is strongly related to the educational 
backgrounds and aspirations of the other students in the school” (Coleman, p. 22).    In addition 
to the positive implications of integrating for the school environment, students who qualify for 
free or reduced lunch will be intermingled with students of median and wealthy socioeconomic 
strata for extracurricular activities such as sports, clubs, and community events.    
. . . positive impacts that low-poverty neighborhoods have on children include decreasing 
stress levels through less exposure to crime, gang activity, housing mobility, 
unemployment, weakened family structure, and through better access to services and 
resources such as libraries and health clinics; increasing academic expectations and 
performance through increased access to positive role models and high-performing peers, 
skilled employment opportunities close to home for their parents, quality day care and 
out-of-school resources, and prevailing norms of attending and staying in school; and 
promoting the adoption of pro-social attitudes and behaviors, with less exposure to peers 
and adults engaged in violent behavior, drug use, or other antisocial activities (Schwartz, 
2011, p. 9).   
Creating the opportunity for these students to share the community together will promote 
more exposure to site vocabulary and experience.  “The influence of poverty on student learning 
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appears to have the greatest influence on students at the highest and lowest achievement levels, 
especially during the summer months (Borman & Dowling, 2006). It is similar to the Matthew 
Effect: The rich get academically richer and the poor get poorer during the summer” (Tienken, 
2012, p. 3).   
In recent years, the Organization for Economic Co-operation and Development (OECD) 
has influenced policies and promoted reforms in order to increase achievement in certain 
countries.   In a world where technology rules, change is constant, and test scores are crucial, the 
programs implemented by two developing countries, Brazil and Mexico, hopefully can assist low 
socioeconomic students in United States in order for them to successfully compete within their 
advantaged counterparts. In order to reduce poverty and increase achievement, Brazil’s incentive 
program provided payments to families of low socioeconomic status when children had an 
attendance of 85% or more (deJanvry et al., 2005, p. 7). “To encourage all children to complete 
eight years of school, Brazil launched Bolsa Escola in 2001” (Glewwe & Kassouf, 2010, p. 2).  
This program was to increase attendance and achievement among students of poverty.  Mexico 
also provided a cash payment program for families of low socioeconomic status to increase 
attendance and achievement called the Progresa program (Skoufias, 2005). This program 
provided funds to poor families on a monthly basis and promoted accountability among parents 
and students as well as narrowing the financial strain on these families.   
A program like this could be beneficial to those living in poverty.   In Camden, the lowest 
performing district in New Jersey with 23 out of 26 schools defined as priority schools.   95% of 
the student body qualifies for free or reduced lunch (NJDOE, 2014).  Violence and drug use 
plague the school system and community.  Measures have been implemented in order to promote 
school safety and security as well as student support.  An example of student support can be 
 
 
 
 
275 
shown in the breakfast program, which serves all students, as well as in the pilot dinner program. 
The initial pilot of the After School Dinner Program was implemented in January 2014 to give 
students who attend six select schools in Camden a hot meal between 3:30 p.m. and 4:00 p.m. 
(Davis, 2014).  Christie explained that this after school dinner program was an “innovative kind 
of program that can show parents the success and satisfaction that comes from watching your 
student improve every day” (Davis, 2014).   In addition, to the dinner program, a Positive 
Behavior Support in Schools Program (PBSIS) is being piloted; this warrants students to find 
support, interventions, and strategies to increase positive behavior (NJDOE, 2014).  Although 
these reforms have been put into place to help students, there needs to be more options for these 
students who, after receiving their dinner from 3:30 to 4:00, are still living in poverty.   
Recommendations for Practice 
It is imperative for school leaders in all districts to meet the hierarchy of needs of their 
community.  Routinely surveying students, teachers, and parents and utilizing the results to drive 
outcomes will enable the administrator to address and tackle problems as well as continue with 
certain policies and programs that are deemed beneficial.  Since research proves that 
socioeconomic status is the strongest predictor of achievement, a school leader of a low SES 
school should keep in mind the constructs necessary that will reach the students and community 
as well as keeping the staff motivated.  “Schools, particularly in lower socioeconomic areas, 
must assess the needs of their communities and provide services that help address those 
requirements. Marketing plans that reach out to the parents of students through community 
efforts requires a change in thinking about the population being served” (deAngelis, 2014, p. 
197). Three recommendations for practice include promoting after school activities, increasing 
attendance by creating smaller learning environments, and equalizing the playing field by 
working with parents to improve their participation. 
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School leaders should create enriching opportunities for students to foster relationships 
with other peers by implementing after school activities.  “Students home alone each week for 
three or more consecutive hours, even if only one or two days, reported significantly worse 
results on all the students’ outcomes than those students who were home alone less than three 
consecutive hours” (Jackson & Davis, 2000, p. 214).  These programs can be run at the school or 
other spaces within the community.  These programs that are run at the school can be under the 
direction of the principal or other school community members.  Participating in diverse programs 
such as music and art classes, as well as participating in games or sports, promotes critical 
thinking, enables these children to develop social skills, encourages tolerance, and instills a sense 
of belonging (Jackson & Davis, 2000).  These programs also serve to extend learning, promote 
creativity, and stop students from participating in harmful behaviors (Jackson & Davis, 2000).   
“We found a full standard deviation of difference in adjustment scores for kids home alone three 
or more hours.  Kids are just better off with an adult supervising them even if the kids are just 
standing around and shooting basketballs with an adult present, than they are at home alone” 
(Jackson & Davis, 2000, p. 214).   
 Several research studies proved that low attendance negatively affects student 
achievement; therefore, school leaders should implement structural changes that will promote 
school attendance. School leaders may utilize the structural, human resource, and symbolic 
frames to positively reorganize the school so that students want to come to school, and 
attendance will be increased.  Accordingly, increased attendance is an imperative direct indicator 
of school success.  Gottfried (2010) concluded that those students who attend school are more 
likely to have higher GPA’s and test scores.   “Missed educational time in school may lead to 
poor grades and further absenteeism, leading to a vicious cycle that is a major concern of all 
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educators” (as cited by Parke & Kanyongo, 2012, p. 161).  School leaders can create smaller 
learning environments with “teams” of two teachers facilitating the class (Jackson & Davis, 
2000).  The intimate class setting will result in producing supportive relationships between 
students and teachers as well as increase each student’s intrinsic motivation.  “Teams provide a 
psychological home within the schools that helps reduce the stress of isolation and anonymity” 
(Jackson & Davis, 2000, p. 125).  Similarly, Achilles (2012) determined smaller class sizes and 
cohorts of children positively affected students in both behavior and academics. “When students 
feel they are genuinely cared for by a group that they themselves value, they develop more 
positive attitudes about school, and disruptive behavior drops dramatically” (Erb & Stevenson, 
1999, p. 66, as cited by Jackson & Davis, 2000, p. 125).  This small structural change is 
inexpensive and can result in long lasting academic gain.   
Research also notes that parent participation is key in order for the child to reach success.  
“Many parents also feel intimidated as their children’s course work becomes more challenging.  
Parents who are uncomfortable with their level of English proficiency, who themselves did 
poorly in school, or who dropped out may lack the confidence to participate in school life or may 
harbor anger and resentment from their own sense of being shortchanged” (Jackson & Davis, 
2000, p. 198).  Although parents may be hesitant, the school should extend the invitation for 
them to attend parent nights or workshops where they can find support.  This type of program 
can offer the chance for educators to clarify curriculum, explain policies, and provide resources 
so that these parents can become accountable for the child.  School administrators should also 
provide access to stable food supplies as well as access to stable housing or access to assistance 
to remain in stable housing.  Other initiatives include offering free Wi-Fi or setting up 
community locations where these parents can have computer access in order to check their 
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child’s academic and behavior progress.  School leaders should work with the community to 
provide parents with the opportunity to become knowledgeable as to how they can help their 
child achieve success.    
 School leaders should also develop a rapid-response team of community-based support 
agencies/people who can provide immediate assistance to families in crisis. “The environment of 
poverty creates numerous stressful conditions that contribute to mental health problems for 
children and adults, including economic strain, family conflict, exposure to violence, and 
frequent moves or transitions, termed poverty related stress” (Santiago, Etter, Wadsworth, & 
Raviv, 2012, p. 240).  These programs can be funded by donations from vendors and third parties 
that do business with the school.  The community support agency can stem from the multisystem 
model, which is a “problem solving approach that helps families with multiple problems to focus 
and prioritize their issues” (Boyd-Franklin & Bry, 2000, p. 4).  The agency can provide home 
visits and targeted behavior plans in order to inspire positive changes in child management, 
interaction between family members, parental satisfaction, and the successful progress of 
children (Illback, 1994).   “Poor families from all cultural and racial groups often perceive 
themselves as being at the mercy of the powerful system with which they interact.  This can lead 
to frustration, anger, and possibly a learned helplessness.  Particularly for these families, it is 
essential that empowerment becomes a major treatment goal” (Boyd-Franklin & Bry, 2000, p. 
12).  The multisystem model will enable the response team to work with all involved to establish 
a framework to help empower individuals and families as well as the community as a whole.  "It 
[the multisystem model] is extremely helpful in work with urban poor families who may be 
simultaneously confronted with a staggering number of problems:  poverty, unemployment, drug 
and alcohol abuse, teenage pregnancy, low educational attainment, poor health (including 
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HIV/AIDS), crime, and homelessness among others” (Boyd-Franklin & Bry, 2000, p. 4).   The 
immediate assistance will provide families the support and structure to cope with major issues as 
well as provide them with the tools needed to recover and move forward from crisis.  The 
support agency will have response training and access to resources such as substance abuse 
counselors, social workers, and psychologists.   
Recommendations for Future Research 
Although this research served to look at the influence of the length of the school day 
within each of the three socioeconomic strata for Grades 6, 7, and 8, this study cannot provide all 
the answers related to the length of the school day and achievement.  In order to enhance the 
literature, it is imperative that future studies expand on such as those listed below. 
1.  Recreate this study in other states and at the national level to compare findings. 
2.  Recreate this study at other grade levels and compare findings. 
3.  Conduct this experimental study on instructional minutes. 
4.  Design a study that looks at the influence on integrated school districts and the length     
of the school day.  
5.  Conduct a study concentrating on schools with the highest and lowest poverty rates 
and compare the curriculum and academic interventions for students who scored low 
on standardized tests.   
6.  Design a study that looks at the achievement of students of low socioeconomic status   
that have been integrated to those who have not.   
7.   Replicate this study that examines the influence of the length of the school day on 
other elements such as student attendance, faculty attendance, behavior infractions, 
and dropout rates.   
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Conclusions 
In order for there to be a positive change in the education world, policy makers and 
bureaucrats must consider the data.  Multiple studies corroborated that socioeconomic status has 
the strongest relationship when it comes to student achievement, but still millions of taxpayer 
dollars are being spent on an interventions such as lengthening the school day.  Many, if not all 
of these interventions, are not researched nor have data or evidence proving they will 
revolutionize student achievement.  In my study there were eighteen possible combinations 
where the length of the school day could possibly increase achievement; only four were found to 
be statistically significant.   Three out of the four identified as statistically significant were found 
to benefit students of the highest third socioeconomic status, and only one was found to benefit 
the students in the lowest third socioeconomic status.  The American public school system was 
not created to promote a dual class system for the social and educational world, but rather based 
on the egalitarian and Jeffersonian beliefs to provide opportunity to all.   
“The test of our progress is not whether we add more to the abundance of those who have 
much; it is whether we provide enough for those who have too little.”  
        ― Franklin D. Roosevelt 
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